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FOREWORO

This Final Report for the Naval Air Advanced Training Command (CIAVANTRA) Manpower

Allocation Mdel and Productivity Measurement Iodcl is submitted ii, performalce of

Contract No. N00022-69-C-0Q00. Tile report describes model formulalion, assumptions

and the data base used to demonstrate modrl operations. Outputs fcý^ models are

separately bound. Opera.ional instructions atid computer program doc•imentation are

provided in a Users Manual.
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SUMMARY

The Manpower Allocation Model (MAM) and Productivity Measurement Model (rMM) for
CNAVANTRA were developed to provide Navy management with tools for improved manpower
planning, programming, and bucgeting. Development of the models included an investi-
gation of the available data and an ana'ysis of the processes which take place at the

various CNAVANTRA facilities. After the models were formulated, compuLer programs
were written, tested, and run using aviiilable data.

The MAM provides the quantitative means of examining manpower requirements for:

1) Corpus Christi, Texas: NAS Corpus Christi, VT27, VT28, VT29,
VT31, and CNAVANTRA staff;

2) Beeville, Texas: NAS Chase, VT24, VT25, and VT26;
3) Kingsville. Texas: NAS Kingsville, VT21, VT22, and VT23;

to support a range of pilot training rates in increments selected -)y the user. The
annual pilot training rate3 used to run the model were 600 to 1800 in increments of

400 fur advanced jet aircraft pilots (NAS Chase and Kingsville), and from 360 to 1440
in increments of 360 for advanced propeller aircraft pilots (NAS Corpus Christi).

The hAM was developed lising the technique of process analysis to examine the work

flow of the CNAVANTRA tacllitite. '1rocess analysis provides the mathematical struc-
ture for the model in terms )f labor, inputs, intermediate products, and final outputs

(trained pilots). This structure, combined i-ith linear programming techn'quies, is
used to determine the optimum (least-cost) manpower rcqoiirements for a particular

pilot training rate. The effects, in terms of manpower and costs, of policy con-
straints imposed on the number of use of particular labor skill categories can also

be analyzed.

The model incorporates the Resource Management System (RMS) Project PRIME cost and

subcost center identification organization. The model is designed to use data from
RMS PiIME, OPNAV 53ý0, Enlisted Dlistrihbtion and Verification Report (BUPERS Report
1080-14), and Student Training Progress Critique, Othcr sources of data can also be

used.

For each pilot trpining ratr, the maipower requirements for each subcost center are
specified in terms of the billet identification, the labor skill category. 'he labor
skill category is further defined in terms of labor classification: officer, warrant
officer, enlisted men, graded civilians, and ungraded or wage hoard civilians. The
appropriate designator for officers, the rating for enlisted men, and the series for
civilian personnel are specified. Where appropriate, based on input data, the
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NEC/NOBC are identified. The rank, rate, or grade is also listed to indicate the

proficiency level of the labor skill.

The model provides the required manhours per month, the equivalent number of people

in each labor skill category, and sunmaries for the cost center. It also determines

the required units for each subcLL. ,n'^Yr functioning with the optimum manning.

In addition to this output, other data is available from the linear programming al-

gorithm which can be extycwely useful to a manpowcr requirements analyst. This in-

cludes information concerning marginal values, transfer prices, ranges and inter-

relationhips of the inputs, intermediate products, and final outputs at optimality.

Because of the lack of realistic constraints (upper and lower bounds) and a range of

technologies, however, the solutions provided in demonstrating model operation do not

reflect the total model capability.

Basca on the structure, inputs and outputs of the CNAVANTRA activities, the PMM was

developed t) provide conventional productivity measures, productivity indices, and

aggregate pioductivity indices.

The PMM is iitended to provide managers with a means of comparing ;n activity's per-

formance to [articular standards. It may also be used to compare the performance of

similar and dissimilar activities.

The PMM uses ihe monthly RMS PRIME 7000-8 and 7000-9 reports as its sources of data.

Types of data taken from these reports are the work units accomplished, together with

labor hours ani dollars expended. The standard productivity index may be specified

by the user. "he PMM computes a cumulative average of productivity indices for each

•ubcost center that may be used as the standard. Other standards, such as engineered

stadards may b, used. The Maipower Allocation Model (MAM) determines the optimal

manning and associated optimal work units for each subcost center necessary to support

a particular pilot training rate. This data may be used to form stan~drds for use in

the PMM.

Thus, the PMM can be used independently or in conjunction with MAM. Both models

utilize the RMS data base structure. By providing the actual ratio of outputs to

labor costs and manhours, the PMM can verify the predicted optimal ratio of output to

inputs generated by the MAM.

A general framework is also provided for operationally implementing the models in

order to satisfy data requirements in the DoD Planning, Programming, and Budgeting

System (PPBS).

A users manual containing operational instructions and computer program documentation

is available under separate cover.
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. VE nF STUDY

The MAM was developed to provide management with a tool for Oeterminino th'

optimal allocation, complitation, and justification of manpower requirements

for three naval air stations, and their associated squadrons and staff, of

CNAVANTRA. The PMM was developed to provide managemeat with the ability to

evaluate and compare manpower performence.

The Chief of Naval Air .dvanced Training (CNAVANTRA) is responsible, within the Navy

pilot training program, for proviaing advanced pilot trainino in multi-enrinee pro-

peller aircraft and in jet aircraft. The study objective involved the development of

a unique Manpower Allocetion Model '9AM) for each of the three naval air stbtions of

CNAVANTRA (fIAS Corpus Christi, NAS Kingsville, and NAS Chase) and their associated

squadrons and ttaff.

NAS Chase and NAS Kingsville, which host training squadrons VT24, VT25, VT26, and

VT21, VT22, VT23 respectively, provide the advanced jet pilot trainino. The MAM's

for these air stations determine optimum manpower requirements to support a pilot

training rate (PTR) for 600 to 1800 jet pilots per year in increments of 400. Other

beginning (lowest), endiig (hiqhest), and incremental output levels may be implemen-

ted to reflect proposed policy changes in the pilot trainina program. The MAM for

NIAS Corpus Christi (and its trlininq squadrons VT27, VT28, VT29, and VT31) determines

optimal manpower requirements co support a PTR for 360 to 1440 prop pilots per year

in increments of 360. Other incremental output levels may also be programmed. All

of the above PTR's were based 4pon an average pilot trainine rate which was computed

using two years of data as an empirical base. From this computed average, the ini-

tial and final PTR's were prescribed aS 50 pe,'cent and 150 percent of the average,

respectively. The increment ;as then determined as ore-fourth of the final pilot

training rate.

The MAM, as developed, -ay be said to have thrte specific attributes. The first is

a capability to rapidly predict manpower renuirements for varyiaq workloads or PTR's

of CNAVARTRA. The second function of the NAM is to provide, for ;nanagement, an op-

timal (least-cost) mix of the above requirements by function, category, ora~e, and

skill level. The third objective is to examine the effect or manpower policy con-

straints on the manpowcr allocation and associated cnsts (sensItivity analysis).

Tne Productivity Measurement Model was develop'a using tVe 5ame datA base as the MAM.

The purpose of the model is to form conventional productivity meaýu~es, productivity
indices (comparisovs to i stanuard), and aggregate prrductivity inliccs. The objec-

tive in apý'ylng the medels is to use the MAM In ý'rder to produce optimal 'mnpowe-

and output c.'irements, and to uie the PMN in order to verify pe-formance.
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SYSTEMS DESCRIPTION

The CNAVANITRA organizational structure reflects the relationship of command
to the pilot training process.

The principal organization elements of CNAVANTRA which relate to the pilot process
are illustrated in Figure 1-1. The solid lines of Figure 1-1, connecting air sta-
tions and training squadrons, represent the influence of training squadron activityupon the manpower requirements of the air stetions. The dotted lines of Figure 3-1,
connecting the training squadrons and staff, indicate that the staff organization of
CNAVANTRA is directly responsible for all policy decisions regarding the operation
of the training squadrons, but not the operation of the air station where the train-
ing squadron Is located.

I
II

NAS CORPUS CHRISTI

V127/28/29131

L • VT21/22/23

~_ ____________

Figure 1-1. Princiopl Orgattizatlon Elements of CNAVANTRA
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"LAN OF STUDY FOR MAK

The approach taker in the development of the MAM h~s involved an analysis of

the pilot training process, setting up a production function, and then deter-

wining the least-coot mix of labor Inputs to produce a specified pilot train-

ing output.

Improved M.:vy-wide source data collection systems, such as RMS PRIME, hay; made

availabla a reliable and comprehensive data base.

Under this study, a structure of activity certers was developed from the RMS PRIME

subcost center information. An intermediate prcduct for each activity or subcnst

center considered was determined from RMS PRIME. An intermediate product is defined

as a product of any subcost center which Is consumed internally within the overall

organization. These are the RMS work units for the particular subcost center. Pro-

cets analysis, which deals with the formulation of Interrelatinnships among these

subcost centers (within the context of the overall pilot training objective) was then

performed for each station. Programs were developed to describe the proces analysis

for the three naval air stations and to provide data in a format suitable for a lin-

ear programming (optimal/least-cost) solution.

In formulating the linear programming problem for th, "'1M, a lI-near relationship was

assumed between variable labor inputs, intermediate products (work units), and final

products (trained pilots). The purpose of the linear program was to obtain a 'east-

cost set of labor inputs subject to constraints. The ohjective function is the total

cost of labor necessary to maintain a specified pilot training rate. Exampies of

constraints considered in this stud,- are:

1) Poitzy constraints (e.g., a certain percent of labor inputs must

be stated).

2) Upper and lower bounds (e.g., each station will have a given number

of general, "G", billets for ship-shore rotation).

3) Non-negativity (e.g., all amounts and costs of labor must not be
negatlv•t),

4) Disttibution (e.g., the appropriate distribution of intermediate

products amonq subcost centers).

The complex CNAVANTRA system of interrelated cost centers is represented by a system

of linear equations and inequalities, The result of this analysis is the selection

of the "best" processes for securing -*fficient utilization of resources within the

imposed constraintt.
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In order to develop the model for forecAsting manpower requirements, it was, there-

forc, necessary to include in the study:

1) The development of linear functional relationships between specifir,

labor technologies and intermediate products with respect to the re-

quired pilot training rates.

2) The aggregation and synthesis of these relationships, within the

framework of process analysis, to a manpower allocation model that

specifies the optimal mix of manpower over time to &chieve specified

output levels within stated or expicitly assumed policy and environ-

mental constraints.

3) Constraints on basic manpower resources available to CNAVANTRA.

In deviloping the model, RMS PRIME data has been used to provide cost and resource

(manpower utilization) data. This general framework of the manpower allncation model

was developed using RMS PRIME 7000-8 and 7000-9 data.

1-5



GENERAL DESCRIPTION OF THE PRODUCTIVITY MEASUREMENT MODEL AND ITS OUTPUT

I At different levels of command, different types and amounts of information

are required. The PMM produces detailed productivity measures at the lower
levels where the detailed RMS PRIME data is gathered. It also synthesizes
these measures to provide high level commanders with the meaninaful overviews.

Regular and timely reports on productivity levels and trends are needed at all level;

for effective management, planning, and allocation of the limited resources available.
However, the need for, and scarcity of, meaningFul productivity measures is especial-

ly acute at the high levels of command. The detailed information which is collected
by the RMS PRIME system for each cost and subcost center is generally most useful to
the lower level commanders. From their detailed knowledge of an individual center's

situations, they can almost intuitively judge its productivity. Higher level comman-
ders require that large amounts of detailed information be synthesized to give an
overall analysis of the command. Since the timeliness of a report affects its use-
fulness, the computer program system to implement the PMM is desiancJ to facilitate
the application of RMS PRIME data to the model and to speed productivity reporting.

The PMM for CNAVANTRA forms a variety of productivity measures tailored to the needs
of managers at each level of command. From the basic RMS data for individual subcost
centers, the PMM forms productivity measures which are then aggregated to successive-

ly high levels.

For each subcost center in CNAVANTRA, the productivity measurement model forms two
conventional productivity measures: output per manhour and output. per labor dollar
(see Figure 1-2). The output per dollar is then divided by the standard fur the sub-
cost center to form a productivity index.

FMI COSTm f.F4Fq 0

1041 CINSSVILLE
too ........... ............ ! ........ ......

.I............. ......... : ... ..$ P*I~ ........... . . : . ....

. A . flu I

Vie2

C*C ............... 0. ...

* 'G*V'E R7C'v• , s.Crr, I

TtTfilA Yefll i °J "5•

Figure 1-2. Sample Printout of Cost Center Aggregate Productivity Measurements

1.6



Since each subcost center's productivity index (PI) is formed by comparing its actual

productivity with its own standard, the P! is normalized. They can then be meaning-
fully compared both horizontally among similar subcost centers at different bases,

and vcortically among different subcost centers at the same base.

The productivity measures, and the data used to form them, are printed out for each,

subcost center in a cost center. Then the PMM forms an aggregate productivity Index

for the cost center. This aggregate productivity index is formed by dividing the

total labor cost for the cost center into a measure of the total value of the output

of that cost center. This value of output (analogous to a "transfer value" in econ-
omist's terminology) is titled Production Measure in the PMM printout. The printed
value is derived by multiplying the number of work units produced in each subcost

center times the standard cost of these work units (i.e., tlhe inverse of the standard

output per labor dollar).

For each command, the PMM reprints the productivity indices of the subordinate cost
centers and forms an aggregate productivity index for the command by comparing the

sum of the labor costs to the sum of the production measures (see Figure 1-3). Simi-
larly, the PMM forms an overall productivity for CNAVANTRA (see Figure 1-4) and also

reprints the productivities of the subordinate commands.

F-1,1Er, e I " UC rVIyY 4A1UVp11T1 i . 1
cet Se Y•I a i i5 fjn T

4: A!T± U'•!At 'LYI•"•0 IZ{'1CT 0. 1"" 00• 9

Figure 1-3. Sample Printout of Command Aggregate Productivity Measurements

* AGsI'AFE P9'00t1TtVY "',!-FW'it$ *
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~0p .0• ..

Figure i-4. Sample Printott of Major Command Aggregate Productivity Measurements
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SECTION 2

MANPOWER ALLOCATION MODEL

DESCRIPTION
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DATA SOURCES

A valid and substantive base of data was required for the modeling effort.

A variety of sources were utilized in the development aad verification of

sqch L base.

The basic sources of data for the development of the Manpower Allocation Model were

RMS PRIME 7000-8 and 7000-9, OPNAV 5320 (Manpower Listings), NAVCOMP MANUAL VOLUME

II, and Student Training Progress Critiques. This information was available for

each of the three air stations under the cognizance of CNAVANTRA. How the data re-
flected the management of activities within CNAVANTRA was verified by interviews with

personnel at the air stations. The available data. and an-station interviews, pro-

vided the insight necessary for the pr3cess analysis phase of the model development.

The definition, 'unction, and associated work units of all subcost centers for the

naval air stations were obtained from NAVCOMP MANUAL VOLU1ME II and CNAVANTRA Notice

7700 of 5 June 1969. The work unit for a subcost center was then considered as the
intermediate product (defined in Section 1) associated with the suhcost center. The

process analysis phase of MAM development included the specification of the linear

relationships among suhcost centers in c'rder to represent the distribution, internal
to a particular naval air station, of the intermediate products.

RMS PRIME data contains total military and civilian manhours expended and, therefore

contributes little to a breakdown of labor requirements by skill level and category.

All labor requirements data for CNAVANTRA were obtained frnm nne or more of "he fol-

lowing sources:

1) OPNAV-5320

2) Manpower Authorization, OPNAV Form 1000/2, Rev. 2-68

3) Enlisted Distribution and Verification Report, BUPER Report 1080-14

4) Naval Personnel Research and Development Laboratory.

A breakdown of labor hours related to skill ievel and labor category was obtained

from these sources, and labor inputs (both military and civilian) were costed accord-
ing to the latest pay rate figures that existed for 1968.
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The on-board manpower assignments for each air station is contained in the current

manning document, OPNAV-5320. Some problems existed, however, in generating the

labor requirements data for the training squadrons at each of the air stations. Each

training squadron consists of four subcost centers:

1) Command,

2) Administr.ti on,

3) Trainirq,

4) Maintenance.

Data on enlisted labor assignments for these subcost centers was interpreted direct-
ly from the Enlisted Distribution and Veri'ication Report, when available. This re-

port was not available for Training Squadron VT22 at NAS Kingsville, and the data

for this squadron was, therefore, obtained from the Manpower Authorization from the

same document. The distritution of personnel to specific subcost centers within

Training Suadrons VT24, VT25, VT26, VT27, VT28, VT29 and VT3O was also formulate!

and coded. This information does not appear on either the Verification or Author-

ization Reports. This same information was generated for Training Squadrons VT21,

VT22, and VT23 by using, as the determining factGrs, billet titles and series codes.

Officer labor requirements data was provided in machine readable for-n. This data,
however, did not match certain code allocations determined for enlisted personnel.

For example, officer flight instructors were coded as being assigned to Subcost Cen-

ter 20 (Administration). These officers have been allocated to Subcost Center 36

(Training). Also, the data indicated that no officers were assigned to Subcost cen-
ter 40 (Maintenance), althouqh billet title information indcated there were, in

fact, maintenance officers. Other similar data problems of this nature were encoun-
tered and resolved.

The data on the production of trained pilots (Final Products) from CNAVANTRA was ob-

tained from the following sources:

1) Student Training Progress Critique, CNAVANTRA 1500/44, Rev. 5-58.

2) Naval Air Advanced Training Statistlcal Summary, CNATRA Form 1500/10,Rev.7-65.

3) Naval Personnel Research and Development Laboratory

The information obtained from these sources for each squadron icluded weekly data

for:

1) Th., average student load.

2) The number of entering students.

3) The cumulative total of the number of students completing training.

4) The number of students completing training.

5) The number of students currently enrolled in refresher courses.

b) The number of student aircraft hours.
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COMMAND/ACCOUNTING STRUCTURE COMPARISON

The Manpower Allocation Model is based on an accounting structure derived

from a definitive base of RMS PRIME data.

The structure included in the RMS PRIME data is tne basic structure for determinig

manpower requirements in stupport of a given pilot training rate for ec'-h naval air

station of CNAVANTRA. The RMS PRIME data is organized by cost and subcost center
(i.e., personnel at a particular air station are grouped into cost and subcost cen-

ters is a function of the products provided and services performed by the personnel).

Personnel providing a particular product or service related to the pilot training

process are assigned the same subcost center. rhese products and services then Ie-

come the intermediate products associated with the subcost centevs, These subcost

centers are then considered as the entities within i naval air station for which
manpower requirements must be obtained. This accounting structure is illustrated in

Figure 2-1.

SUBCOST CENTER7A1 SUBCOST CENTER AK ISUBCOST CENIERS p..L- - L - - - . J L------------
L• J I-

TL------------ -- -- - J
1t .......... ....

Figure 2-1. Cost-Subcost Center Structure

The accounting structure in the RMS PRIME data does not consistently parallel the

command structure of an air station. The command structure is, of netcessity, con-

cerned with a rigid chain of command. A typical command structure is illustrated
in Figure 2-2. In the command structure, the air station nersonnel are assigned to

departments where each department nis a specific objective, and the orderly flow of

goods and services from one department to another is the responsibility of the Com-
mand and Executive Offices. As indicated in Figure 2-2, departments may be bhckon

into divisions, which again may be broken Into branches, with a chain of command

always flowing from top to bottom in the Fiqure Cach department contains, as part

of the command structure, a department head or Officer in Command.
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In the RMS PRIME data, each department of the command structure is designated as a

cost center. However, the subcost ceiter accounting structure does not distinguish,:in a "chain of command" sense, between divisions and branches of a depaltment. If

a division contains no branches, the division mdy be designated as a subcost cer.ter.

If a division is broken into branches, the branches are designated as subcost cen-

ters. However, it is possible, in the RMS PRIME data, for more than one branch of

a division to be grouped into one subcost center. It is also possible for a branch

or a division to be broken up into more than one subcost center.

An dccountlng structure, as modeled, facilitates a more accurate rendering of work

units, specific tasks, and skill level requirements. It permits a cost accountable

interrelationship of activities and functions not always apparent or discernable in

a command structure. More Importantly, it permits the application of objective and

quantitative techniques in manpower optimization, yet, remains sensitive to policy

constraints IF,0osed by manpower planners and managers.

-COMMAND ANI)
',CUTIV OFCFRS

OPRAIONS ADMINISTRATION MEDICAL.
D DEPARTMEN T  DEPARTMENT

EDUCATION |PERSONNELI jPE IAL DISPENS-IVSOSDIV'SIONI EDVIVOI rDEDVSN ARY •

R.ECORDSTh PHARMAC*I 1 'nJNT -1COURSESl RECORDS BRNH[Mj
BRANCH 6 RA n ET

BP.ANCLJ CO F ER _C

RECORSS

c• "X-kRAY

I. U

iu T y CEC Stru-tur

Figure ý-2. Typical Command Struciture
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STUDENT FLOW

CNAVANTRA receives its inputs (student pilots) from CNABATRA activities.

The output ol trained piltc from CNAVANTRA Is a function of type and length

of training and attritior within each trainino squadron.

Two types of final products (trained aviatnrs) are produced at CNAVANTRA: Jet Pilots

anu multi.-engine Prop PiloLs. Advanced Prop t-a-ninq is prnvided in one of the train-

ing -ouadrons (VT27, VT28, VT29, and VT31) at NAS Corpus Christi. Advanced Jet train-

ing is obtained in one of the training squadronc (VT24, VT25, and VT26) located at

NAS Chase or VT2l, VT22, and VT23 located at NAS Kingsville. All advanced Prop input

Into CNAVANTRA comes from VT5 at NAS Saufley, and all Advanced Jet input comes from

VT4 at NAS Sherman. Upon completion of courses in CNAVANTRA, students have finished

the formal phb•p of pilot training.

/1SH E MRNF IE L NAS SAUFLEY

[VT 4 VT5

CARRIER INPUTS CARRIER
ALIFI.CATIO OUALIFICATION

ý. INT NPT AS OR U IHREST

CNAVANTRA - ~ 1

NAS KINGSVILLE NAS CHASE NAS CORPUS CHRISTI

ADVANCED JET ADVANCED JET ADVANCED TRAINING
MULTI-ENGINED I

A7RCRAFT
FIT VT2 V21 1VT241 ____ T__2__61

VIT2?? EE VTv9 VT3l1

Figure 2-3. Student Flow for CNAVANTRA
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nISTRIBUTION 3F INTERMED.IATE PRODUCTS

Intermediate products are distributed :o v,:-iou5 co, cent_.rs cnr1 a basis of

the interrelationship of the cost centers and associdted r,,les of product

consumption,

Intermediate products data was obtained from RMS PRIME. This data bare contailns

only information on the production of intermediate products and nothinl about con-

sumption patterns of goods and service. The interrelationship between cost centers

was subsequently established through datailed investigatiorf, and a process analysis

was developed for each work unit. The oniy cost centers moeelled were those for

which work units data was available from RMS, anr those for which'bibor assignments

could be made on the basis of OPNAV 5320.

The identification and distribution of intermediate produ,•ts is the key part of the

modelling effort. The end result is a representation of the complex interrelations

between all the cost centers. For e.:amplr, the "output" of the General Mess (food

service) is the intermediatc product "number of meals served", ano is distributed to

all other cost centers at the station in proportion to the military personnel assigned

to these other cost centers. On the other' hand. tne "outpet" of the Airframes suib-

cost center in the Aircraft Maintenance Depsrtment is the intermediate produrt "num-

ber cf airframe work orders completed" and is distributed to Cost Center P (Operations)

and the cost centers representing the particular training squadrol in proportion to

the number of flight hours.

The distribution of every intermediate product for each subcost center modelled was

considered. The result of this work is presented in a following section. Each sub-

cost center is identified by name and RMS PRIME code with work units (output) also

being given. The natilre of the intermediate product was considered in tl, dete-rmin-

ation of distribution rules. Those cost centers whose outputs were deter',ned rot

to vary with tne pilot traininq rate were not included in the process analysis. These

cost centers are refered to as tnroughput cost centers.

It is clecr that throughput cost centers consume goods and services. It wa. assumed

that a negligible amount of intermediate proiicts were cnns-med by throughputs and,

hence, the percentag.,s used for distribution were computed exclusive of throughput

labor. Althouqh this assumption is thought to he valid, the cinsumption of Appreci-

able amounts of an iatermediate product by throughputs can be modelled by the icncu-

sion of a lower lower bound on the right hand side of the linear pr ' ramming formu-

lated production and consumrcion. This is, in effect, a statement that at least

some number of products rust be produced for the throuqhput cost centers.
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ANALYSIS RESULTS

A process analysis approac& was used to model alternate modes of production.

it simultaneously conzicers a large number of interconnected partial produc-

tion functions for each activity of CNAVANTRA.

Process analysis has the capability of cunsidering alternatc mnodes of production. Tn

a complex organization such as CNMVANTRA, this approach considers a large number of

interconnected partial production functions to determine a least-cost labor Aix.

Certain -oecific tasks are inherent in the development of a process analysis model:

1) Development of an exhaustive list oe processes employed.

2) Identification of inputs and outputs for each process.

3) Determination of relationships (linear) between inputs and outputs.

The results oý such analysis are discussed in the following sections. This process

analysis provides a comprehensive look at the structure of each of the three

CNAVANTRA hdses modelled.

The form and operation of the models are identical. The principal difference arises

in the need to specify precisely the different "processes" and their unique inter-

relationships at each of the activities modelled. This is the essence of the process

analysis approach. That is, the methodology is general, but the specification and

interrelationship of inputs, intermediate pr3ducts, and final outputs for each fac-

ility is unique to that facility.

Details of the analysis are to be found in Section 6, P-rcess Analysis, where results

are nreserted for each of the t',ree separate models.
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iDENTIFICATION OF INPUTS

Inputs to each naval air station of CNAVANTRA are of two general types; pilot

(student) input and labor input.

Pilot inputs are not accounted for as "free goods", but are costed in the model ob-

jective function as paygrade 01 (Ensigns). The quantities of pilot inputs required

are based on the overall training requirements and a student pilot attrition rate.

The categories of labor inputs at the naval air stations of CNAVANTRA include, fnr

example: Officers and warrant officers, graded and ungraded civilians, and rated

and non-rated enlisted men. These labor inputs were costed in a,.Cordance with DoD

Instruction 7220.25, "Standard Rates for Costing Military Personnel Services",

1 August 1968, and DoD Instruction 7041.3 of 26 FebruLry 1969. They were then dis-

tributed to the various cost centers at the stations, and in the squadrons, in fixed

prooortions based on the manpower listings provided. Since these listings were for

one point in time only, the interchangability of various labor cetegories over time

was not made explicit for this particular application of the model. Thus, it was not

possible to modify the fixed proportions of labor inputs specified for any given cost

center.

Labor inputs are further classified as variable labor input or as "throughputs".

That is labor assigned to cost centers included in the process analyses or to through-

put cost centers. A "throughput" by definition is a cost center whose manning re-

quirement remains at a constant level for the training rates unjer consideration.

The MAM is designed to only address the problem of optimizing tne required variable

labor inputs. For purposes of providing a complete manning document for each activ-

ity; however, throughputs are printed out along with the optimized variable labor

inputs.

Specific identification of the general inputs is contained in the models and in

Section 5, Model Inputs.
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DEFINITION OF RULES AND PRODUCTS

Tenant activities and throughputs were identified and incorporated into the

model with special relationships and constraints. The nature of the inter-

mediate product was considered in the determination of distribution rules.

Tenant activities and throughputs are defined as activities of an air station that

do not contribute to the pilot training process. However, they consume intermediate

products of cost centers that are related to the pilot training process. Manpower

requirements for tenant activities and throughputs and their consumption of inter-

mediate products are independent of the pilot training rate, however. The signifi-

cant difference between tenant activities and throughputs is that throughputs are

air station activities that are ordinarily part ;.f the air station structure while

tenant activities are not. An example of a tenant activity is the Army unit located

at NAS Corpus Christi, and an example of a throughput activity is the Cost Center N

(Security). A complete list identifying the tenant activities and throughputs for

the three naval air stations of CNAVANTRA is included in Section 6.

Oice the tenant activities and throughputs were identified, they were not included
.'n the model as individual activities; however, their consumption of intermediate

oroducts was included in the model as explained below.

The linear prograni formulation of the Manpower Allocation Model is briefly described

in Section 1 of this report. This includes linear relationships and constraints

which represent the distribution and consumption of intermediate products among the

various cost centers. It is through the use of these constraints that the influence

of the tenant activities and throughpuits is included in the model.

When the number and types of personnel at the tenant activities and throughputs

were determined, the distributioh functions for the consumption of intermediate

products (contained in Section 6 of this report) were uised in order to determine

what the consumption of intermediate products was for each 3ctivity. Assuming that

these activities did not contribute to, or influence, the pilot training rate, the

amount of intermediate products consumed for these activities was then entered is-to

the model as a lower bound for the outpmu and consumption of the intermediate pro-

ducts for the appropriate cost centers. In this way, each cost center includid in

the model is required to produce an initial amount of output which is equivalen. to

the total arl'ount of the output consumed by all of the tenant activities and through-

puts. It is at the same time required to produce a minimum amount of output which

is the total amount of output consumed by all of the tenant activities and through-

puts plus the total amount of output consumed by all other cost centers.
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For example, consider in particular the mess hall facilities at NAS Corpus Christi,

Subcost Center 9911. The work unit or intermediate product for this subcost center
is the nlir`er of meals served. Tf it cln he determ~ined (fnr the time period under

consideration in the model) that the te~oat' ;.ktivities arod thro~uihp~its consume four

thousand meals, then the output of Subcost Center 9911 must be greater than, or

equal to, the number if meals required by all cost centers included in the model,
plus the four thousand meals consumed by the tenant activities and throughputs.

In the process analysis phase of model development, no information wa,; obtained on
the tenant activities of NAS Ch,,se and HAS Kingville. Consequently, the consump-

tion of intermediate products by the tenant activities for these stations was not
included in the model.

A list of the tenant activities for NAS Corpus Christi and the amount and type of
intermedi3te products consumed by these activities is included in a following section.
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STRUCTURE OF MANPOWER ALLOCATION MODEL (MAM)

MAM is structured to minimize total manpower cost to attain a specified

output level. An understanding of the mathematical and logical structure

of the MAM will assist the user in operating and modifying the model.

The MAM is structured so that by varying the level of desired output (trained

pilots) and stating pertinent constraints, it is possible to compute the least-cost

mix of manpower inputs required.

Before further describing the mathematical form of the model, certain notations are

defi ned:

x. - ith labor input classified by skill category and level in units of

manpower per month

z. - ith final output item classified by level of pilot training achieved in

units of number of pilots per month

Y - ith intermediate product classified by the producing cost center and the

consuming cost center in work units per month

c - cost of the ith labor input (xi) in dollars per manhour

W - a colLmn vector of activity levels; each cost center is run at some

activity level in each technology period

X - column vector of labor inputsl; i.e..

Capital letters are used to represent vectors of Quantities .(for example,

the xi's and zi s)

A - technological matrix whose etries (technological coefficients) are

related to partial productivities and reflect the uperation doctrine/

organization of a cost center.

Process analysis is used to describe the flow of inputs ind outputs to and from the

various cnst centers. The rules by which these products have been distributed for

NAS Corpu; C1ri.tl, Chase and Kingsville are described in the discussion of process

analysis. With tne structure provided by process analysis, the manpower allocation

model is designed to minimize the total cost of th• variable labor inputs (Ecix i )

subject to certain constraints. Thest constrairts are as follows:
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1. Outputs 4 specified level

2. Policy constraints on labor utilization

3. Upper and lower bounds on variable labor inputs

4. Nor-negativity constraints on variables

In more mathematical teiims, the model becomes:

Minimize: cTx (1)

Subject to: Z • K1 , (2)

AW Y (3)

K K (4)

and W, X, Y, Z ý 0 (5)

where:

C and X are column vectors (CT is the transpose of C)

A is an N .( m technological matrix

K1 is a column vector of required outputs

K2 and K 3 are lower and upper limits on labor inputs

W is an m x 1 column vector of activity levels of subcost centers

Z is a column vector of nz outputs

Y is a column vector representing nfy intermediate products

X is a column vector of n variable labor inputs

Nute that N - nz + nfy + nZ' Here, m is the number of distinct technologies or means

of operatiig and organizing subcost centers.

The model formulation by cquations (1) through (5) contain both X and W a3 unknowns.

The model solution is obtained by a linear program and is expressed in terms of acti-

vity levels of the various cost centers as follows:

AW A(2)I w (6)

-A(3)J

where A( 1 )W - Z, A (2) W - v, and A (3)W . X. The linear program problem becomes: Find

values-for the elements of W which minimize:

cTA( 3 )W (7)

subject to the following constraints:
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STRUCTURE OF MANPOWER ALLOCATION MODEL (Cont'd)

A(l)W • K! (8)

A (2) W 0' O,9)

K2  A (3)W K3 , (10)

and W 1 0. (01)

Equations (7) through (11) express the linear programming problem for the vector W of

unknown activity levels. The values of the elements of the optimal aLtivity-level
A

vectnr, W, are determined by uNing the well-known simplex method of linear program-

ming. The optimal manning requirements (except for througphputs or fixed labor inputs)

are then calculated by:

X = W, (12)

where X is the vector of labor inputs at optimal manning.

The matheratical structure of the model is based cn linear relationships between the

cost/stbcost centers and determining optimal activity level vectors subject to quar

tifled constraints.

The simplex method is based on the fact that, if there art m constrairts (or rows) in

the c,)nstraint matrix, and these are linearly independent, then there is a set of m

columns (variables or vectors) which are also linearly independent. Hence, any Right

Hand Side (RHS) can be expressed in terms of tt~ese m columns (called a basis). The

siwýlex method uses these basic solutions, stepping from one to another (by exchanging

one column in the basis with one column not in the basis on each step or iteration)

until a solution (called a basic feasible solution) is obtained that satisfies all of

the constraints and the requirement that all the column values be non-neg.itive.

After a basic feasible solution is found, the simplex method steps along, examining a

series of basic feasible solutions to find one that satisfies the requirement that

the value of the functional (or objective) row be a maximum or minimum (the optimal

solution). For the MAM, the objective function is in mathematical terms: Minimize

cTA( 3 )W. Not all LP problems have an optimal solution. If there is no solution in

non-negative variables, or none that keeps the variables within their specified

bounds, the LP problem Is said to be infeasible. If a feasible solu~lon is found,

but the constraint rows do not confine the value of the functional row to finite

values, the LP problem is said to be unbounded.
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PROBLEM AREAS

The problems encountered in the process analysis phase of model development

were basically related to the modeling of cost centars and the distribution

of intermediate products.

The following paragraphs identify the problems encountered and include the methodol-

ogy and the assumptions which were employed in order tn complete the modeling of the

air stations of CNAJANTRA.

The first problem encountered involved the computer facility as a subcost center at

NAS Corpus Christi. Each of the three naval air stations has a data prr'cessing sub-

cost center whose 4 ntermediate product is keypunched computer cards. These cards are,

however, "consumed" only by the computer facility at NAS Corpus Christi. In the

analysis of other CNATRA facilities it was found that each facility could be treat-

ed as a separate and individual entity within a command (i.e., the Manpower Alloca-

ton Models are not aggregated for a command). This is an appropriate and feasible

moJeliaig methodology as long as the distribution and consumption of intermediate pro-

ducts does not tie together subcost centers from differint air stations. When, as

in this case, several air stations are related because o` the link between subcost

centers at different air stations, the influence due to this link upon the value of

the objective function must be considered. In this particular case, the manpower

requirements for the computer facility at NAS Corpus Christi will depend not only

upon the keypunched card output at NAS Corpus Christi, but also upon the keypunched

card output of the data processing subcost centers at NAS Chase and NAS Kingsville.

The essence of the problem then, is that the manpower allocation analysis for NAS

Corpus Christi cannot be performed until the level of keypunched card output from

NAS Chase and Kingsville has been determined or assumed. When this level has been

established, it can then be used as a lower bound on the output of the computer fac-

ility subcost certer at NAS Corpus Christi. It is used in the model in the

same fashion as the tenant activity and throughput lower oounds, which are explained

elsewhere in this section.

A second problem arose during the process analysis when it was discovered that Cost

Center P (Operations) had aircraft under contrul in addition to those assigned to the

training squ&, ons. It was, therefore, necessary to distribute the intermediate pro-

ducts of subcost centers related to aircraft functions to the subcost centers of Cost

Center P (Operations), as well as to the training squadrons by the percent of flight

hours. The flight hours of military personnel who are assigned collateral shift

duties in addition to their primary duties are reported by Subcost Center 6F20 (Flight

Time). These reports are used as a basis to deteriitine the percentage of Lonsumption

of intermediate products for aircraft-related functions by Cost Center P ()perations).
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PILOT TRAINING RATE CONVERSION FACTORS

Conversion factors fix the final product output rates for the specific

squadrons relative to the final product output ratio for the particular

training program.

The ranqe of final product output rate (FPOR), that is trained pilots, was specified

for the advanced jet and prop systems of CHAVANTRA. This range to execute the model

was derived from historical data. Conversion factors (ratio of squadron FPOR to the

FPOR for the activity) were computed using the Student Training Progress Critique,

Jan-Apr 1969, as a data base. The numbers of graduations were summed through the

four months of data for each training squadron. Squadrons VT2l, VT22, VT23, VT24,

VT25, and VT26 were added together to obtain a system FPOR for advanced jet. train-

ing squadrons VT27, VT28, VT29 and VT31 were added together to obtain a system FPOR

for advanced prop. The conversion factors were then computed as the ratio of the

squadron final product output rate to the training activity or system (advanced prop)

final product output rate. The conversion factors for the advanced jet Fystem and

the advanced prop system must sum to 1.0 individually. The conversion factors given

in Table I were derived from the available data and used in demonstrating the model.

Table I - Conversion Factors Used in Demonstrating Model.

Type of Naval Training Conversion
Training Air Station Squadron Factor

VT21 .213

Kingsville VT22 .203

VT23 .180

Advanced Jet

VT24 .128

Chase VT25 .138

VT26 .138

VT27 .214

VT28 .183
Advanced Prop Corpus Christi VT29 .406

VT31 .197

The models assume that pilots are trained at a constant rate throuahout he year.

The model could be made dynamic in this sense by the application of seasonal or cy-

clic var iation analyses to account for "peaks and valleys" in traininn rates and re-

sultant fluctuations in manpower requirements. In addition, the discrete, or "block",

nature of the training syllabus could be accommodated in the model by seqmentation

of the process analysis and simultaneously applyino different training rates for dif-

ferent segments of the process.
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APPLICABLE CONSTRAINTS ON INTERMEDIATE PRODUCTS

Constraints on the production of intermediate products may be used to deter- |

mine the manpower required to support tenant activities.

To Illustrate the use of ,ower bound constraints, consider HAS Corpu:; Christi which

hosts several tenant activities; specfically, these are the: 1) Army Unit; 2) Navy

Hospital; 3) Coast Guard Detachment; 4) Naval Reserve Center; 5) 8th Naval District
Print Shop; and 6) Law Center. These tenant activities consume intermediate products

from the Security, Public Works, and Supply cost centers. The first two cost centers

are throughputs and, thus, they are not recorded in the process analysis. Cost Cen-

ter Supply contains six subcost Lenters which distribute intermediate products to the

tenant activities. The lower bounds for these cost centers have been calculated as

the product of the average number of work units produced by the subcost center durino

March and April, and the ratio of the number of people served at tenant activities to

the total number of people served.

The specific lower bounds which were calculated for demonstrating the model were de-

rived for the available data as follows:

Subcost Centers of Supply Lower Bound

Designator Description Value Work Units

2330 Household Goods i ,lOO Applications

2710 Procurement Plan 2,800 Procurement line items processed

2720 Contract Execution 1,400 Procurement actions processed

2310 Freight 940 Line items

9911 Mess Hall/Galley 47,00D r Daily rations issued

9943 Retail Clothing 32 Volum- at sales

Similar calculetions were performed to account for the tenant activities at rAS Chase;
namely, NALF Galiad, the Milan Targets, and NAS Kinosville, which hosts the Oranqe

Auxiliary Landing Strip.

The data processing cost center at WAS Corpus Christi also services WAS Chase and
NAS Kingsville. A lower bound must be piaced on Subcost Center IH30, ADP "Applica-

tions" to represent the flow of machine hojrs not consumed by WAS Corpus Christi.

This lower bound was computed as the product rf the averane machine operatini hours

per month at Corpus Christi and the ratio of the average number of cards keypunched

at Chase and Kingsville to the avrrage number of cards keypunched at CW.AVANTRA. Spe-

cifikalsI , from the available data, the lower bound for the intermediate products at
Subcost Center IH30 is 4,000 equipment operating hours (the RMS PRIME w,'rk units for

Suhcost Center 1H30).
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MODEL OUTPUT REPORT

The Manpowev Allocation Model (MAM' output gives a detailed report of mail-

power req, irements for each subcost center for specified pilot training rates

(PTR's).

The output of the MAM is a computer listing of manpower requirements for specified
PTR's. The output, which contains manpower requiremnts to support PTR's (e.g., 600-

1800 pilots per year for advanced jet in increments of 400 and 360-1440 pilots per
year for advanced prop in increments of 360) is organized for each of the three naval

air stations as shown in Figure 2-4.

For each PTR, the first page contains the indication of the PTR (or FPOR) being exam-

ined. The FPOR for the system and the elements are included as shown in Figure 2-4'

A TIPUW COST CET1R MANPOWER ALLCCATIONS
*ACTY VI TV, 62316hAS

*SVS PA AP F. Its5YTF AP4NUAL FP~ *4'.e

P $C ANNUAL 5STVI |Lifil
£'Pt4IJ•AL SVSIi9e •nN Tq

Figure 2-4. Sample Printout of FPOR Header

The MAM printout prescribes manpower requirements for overall CNAVANTRA pi'ot train-

ing rates for NAS Kingsville with VT21, VT22, and VT23; NAS Chase with VT24, VT25,
and VT26; and NAS Corpus Christi with VT27, VT28, VT29, and VT3l. Other PTR's may
be defined to make the MAM output relevant to other areas by use of the BUPER pro-

gram. A sample printout for NAS Chase is given in Figure 2-5.

OPTIPUP COST CENTER PANPOURK ALLOCATIONS
CCST CENTi2: A CONNANO 4 STAFF

$V1M 40`KU1FPR as I OP NUN WORK UN

A*,,5, I , A. A U&* 
A ITS**SS, **S@S|

*FANPiCWE. RFOUIREWENTS SUNW•Ya•

* mILITARV CIVILIAlt
OLFFIS• JKLI111C.10TAL 'GRAO U*GPA0OUTCT L GRAXG|-TOTAL

0V

*..*'.S.Io LITY IJ11I[P4FICATICNhS'*'e- ooo;LhbO% SWILL CAT(6OSVoee* Moo*oliONTHLY PA -OURS RAN AAPSWl Re.*.
lOCCS NECi wost Lv IC GAoss NueuA ,,<IS, III I I
A i , -

A !JTail LSI~kely NS a

Aa Cu-A I I1 X#

aI Vr4 LWfi '"'

A •CA I ills

FI'jure 2-5. Sample Pr~ntout of Manpower Requirements
Summary for a Given Cost Center
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Cost Center - Prnvides the RMS PRIME cost center number and description (e.g., Cost

Center A, Command Offices; Cost Center B, Comptroller, etc.). rhe report is organ-

ized by RMS cost center within each CNAVANTRA annual PTR.

"stem Annual FPOR - Lists the annuil number of pilots in Advanced Jet and Prop

Squadrons who she"ild complete training at an activity.

Activity - Provides the name and accounting number of the naval air station for

vihich manpower requirements are prescribed (e.g., NAS Chase (60376)).

Optimum Work Units - Provides the standard ("shoulo be") level of outptt 'or all sub-

cost centers that produce intermediate products consumed by other cost centers.

Subcost centers whose output is consumed within the cost center (e.g., administra-

tion) do not appear in this list becaus,, they do not enter into the process

analysis. These standard output values may be used to check actual performance

(i.e., output at an operating PTR) in muchi the same way that a standard cost

systcii is employed for management control purposes. These work units also prc',ide

the primary link in the integration between the PMM and MAM.

Manpower Requirements Summar 1 - Indicates the requirements for each cost cpnter by

officers and enlisted men with subtotals, graded and ungraded civilians with sub-

totals, and a grand total of the number of persons needed at the cost center.

Manpower requirements for a cost center or an activity may, therefore, be compared

at increasing PTR's or across activities for siri'lar cost centers at the same PTR.

Billet identification - An input variable which provides the subcost ;enter identi-

fication ard tit'e for each billet position (e.g., .,'4stant legal officer, public

affairs officer, clerk typist). Secondary NEC/NOBC are used if the billet

identification was not provided.

Labor Skill Cateqor.y - Provides, under the "service" column, the general labor

classification ("0" for officer, "WO" for warrent officer, "E" for enlisted men,

"CS" for graded civilians and "WG". et,., for ungraded or wage board civilians).

The column ldbeled "Seri-;" indicates the approprtite designator for officers, the

ratinr for enlisted men, and the series for civilian personnel. Where appropriate,

based on input data, the primary NEC/NOBC also appears to further identify the

particular labor skill cato-,,ry for billet assignment purposes. TPie rank, rate,

or grade is alsc listed to indicate the proficiency level of the labor skill.
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Monthly Manhours and Manpower - Provides the total manhours per month and the

equivalent number of people in each labor skill category required in the colt

center. The "Hours Required" cclumn siws thc requ-¼-:,s? -t'oduc!iv.- mi'nhours per

month for the skill category and level to support tne indicated system PTR. The

"Leave, Non-Available" column shows the non-productive manhours allowed each month

for the skill category and level. There are minimum allowances for each labor

type, but t',e numbers that appear may be greater than the minimum. However, the

rounding procedures minimize the amount of this type of time for each series. The

"Gross Hours" column shows the sum of "Hours Required" and "Non-Available" columns

and represents the leave equivalent/total number of hours required each month. The

"Total Manpower" column shows, separately, the total number of civilians and

military required by skill category and level.

The last page of the requirements for the PTR contains a summary by officer,

enlisted and civilian, graded and ungraded. A sample of this printout is shown

in Figure 2-6.

.r
'?CTAL .ANbEfa *FOUIRP•PENTS SUNPAPY PCR FPOAM 14W

"* PILITANY CIVILIAN *

rF EAICA FKLIS TO TCTAL G4IOEC U3woaoiO TOPL GiAQO-yOTAL *1'.4 & 6 01 476 47 S

F,'..,d 2-6. Sample Printout of Total Manpower .. equirements
Summary for a Given FPOR
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ADDITIONAL MODEL OUTPUT

In addition to the principal output of the MAM, a listing by co't center of

the least-cost manpower requirements necessary to support a specific output

training rate, additional output is available to the manpower requirements

analyst.

In addition to the manpower requirements, other information of a more analytic nature

is avuillble from the linear programming techniques. This information provides in-

sight into the model structure of labor utilization and constraints and consists par-

tially of the following:

1) values of dual variables;

2) values of slack variables;

3) ranges of student training rates for which labor is linear; and

4) labor cost changes which necessitate process substitution.

The values of the dual variables (also referred to as internal opportunity costs or

shadow prices) are available from the linear programminq computer output. These

variables are numbers which represent the effect (value) of the constraints (right
hand sides) on the objective function (least-cost labor mix cost) at the optimum.

Mathematically, they are the rates of change of the objective function with respect

to the right hand sides of the constraint relations evaluated at optimality. There

is a unique dual variable corresponding to 'dh of the constraint relations.

These dual viriables have a turther important economic interpretation, namely: Those

products for whom the corresponding dual variables are (.cual to zero are free goods,

in that some small additional amount of them may be used without increasing the cost

of running the base. Otherwise, they represent the unit cost as represented by in-

creasing tne total base operating cost of requirinn a small additional amount of some

product. For example, if there is excess supply over demand for a product, this ex-

cess Is a free good in that it doesn't involve any additional cost to use it. On the
other hand, for a product (either intermediate or final) for which supply just equals

demand, it will require operating some cost centers at higher activity levels to make

more of this product available. Hence, there is a cost associated with the constraint

on the goods. The general principle is that there are positive internal opportunity

costs for those products for which the constraints (greater than or equal to) are

binding. This is referred to as complemeitary sl ckness in mathematical programming.

Assoc!ated with each product (final or intermediate) is a slack variable. Corres-

ponding to each product Is an equation or inequality. The valur of this variable re-
presents the excess of production over consumption, and this quantity is non-neqative.

Thus, the value of the slack var'iable represents the amount of "fat" in the system.
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It will be positive for free goods and, as discus';ed above, Is Intimately znnnected

with the dual variables. Mathematically, a constraint is bindino when the assoc 4 ated

slack variable is zero.

Items (3) and (4) above ere obtaine.' by what is referreO to as parametric linear

programming. This is not currently part of the linear programming output, To obtain

such information, the proper computer commands must be added to the MPS part of the

data processing system. This is not envisioned as a major computer programming task.

By use of parametric linear programming (a standard part of the Mathematical Program-

ming System (MPS) of the IBM 360/67 computer), it is possible to determine the ranges

of student training rates where labor demands are linear. 1'his may be analyzed for

both individual cost centers or an entire facility, This technique may also be used

to investigate the impact of labor cost changes on optimal manning requirements. The

obvious impact is that if individual costs go up, so will the total cost of running a

base. However, it is possible that costs can change in such a way. that the manner in

which a cost renter is organized/operated will have to be changed.
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SECTION 3

PRODUCTIVITY MEASUREMENT MODEL

DESCRIPTION
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DATA SOURCES AND FLOW

The Productivity Measurement Model 1uses monthly RMS PRIME data to form a

variety of measures which are aggregated to successively higher levels.

The RMS PRIME data, used as inputs for the Productivity Measurement Model (PMM), is shown

in Figure 3-1. For each subcost center and time period covered, the inputs are:

1) number of work units performed or accomiplished:

2) number of productive military and civilian labor hours expended;

3) amount of military and civilian labor dollars expended.

This data is directly available from the RMS PRIME 7000-3 reports. The military and

civilian labor hours and labor dollars are summed in the program to provide the model

with total labor hours and total labor dollars for each subcost center by time period.

Conventional productivity measures whi!ch are the unweighted ratio of output (in work

units) divided by input (In dollars or manhurs) are computed directly from the RMS

PRIME data. Since these conventional productivity measures have no normalizing cri-

terion, they generally cannot be meaningfully compared either horizontally, among

subcost centers performing similar functions, or vertically, among subcost centers

performing dissimilar functions.

The PMM forms ý standard productivity measure (SPM$) by dividing the cumulative total

work units produced in the subcost center by cumulative total labor costs (Figure 3-1).

This standard (the cumulative average productivity measure in dollars) is automatical-

ly updated by the program.

The use of the cumulativ? average of past productivity mea:urements as a standard

(historical) has the advantage that it smooths out fluctuations in the monthlv data.

Arn alternate method of computing a historical standard is to determine a movino aver-

:ige. Still another type of standard is the engineered standard. Data for this type

of standard Is not available in RMS PRIME reports, but can be ohtaincd 'rom w•rk

sampling data, 3M data, or other technical sources.

The productivity model forms a productivity index (P7) for each subcost center by

dividing the coriventional productivity n, asure (CPM$; by the standard (SPMY),

(Figure 3-1). The standard is, thus, a general normalizing criterion. All subcost

centers can be compared on the basis of how well they produced in relation f.r) their

own standard. The productivity index is then used to calculato the production mea-

sure (PM) of the output of the subcost center (Figure 3-1). This is firmed by mul-

tiplying the labor productivity index by the labor costs, and is a measure of the
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value of the output.

By ý,ummlnq the PM's of the subcost centers, the model forms a measure of the total

output value of the total proaucciv4>. ,ie:r>ure o of the cost ceu'ter. WheA this

is divided by the total labor costs (TLC), t'e result is an aggregate productivity
index for the whole cost center, which is an average of the productivity indices of
the subcost centers weighted by their labor costs. By summing thp total production

measures and labor costs to the station or major command level, similar pi'oductivity
indices for the entire station or major command are formed (Figure 3-1).

RMS PRIME 7000-8 and 7000-9 REPORTS

WORK LNITS LABOR COSTS MAN HOURSmwU ali L Lai HR Rai

STANDARD 1 CONVENTIONAL CONVENTIONAL

CUM. AVG. PRODUCTIVITY PRODUCTIV!TY
CONVENTIONAL MEASURE MEASURE
PRODUCTIVITY (HOURS) (DOLLARS)

MEASURE
m WU WF£ WUaiai Wai = CPM$

1=1Wal WUs WT- =CPMH F-:-- $
m Ls ia

ai OUTPUT PER OUTPUT PER

i= MANHOUR LABOR DOLL.AR

SUBCOST CENTER
PRODUCTIVITY INDEX
P.. WU ai RU s =CPM $Iai ýUa / = c- T FA-

COST CE'ITER
AGGREGATE PRODUCTIVITY INDEX

n n TPM
P.I i /a =

AP~~i a~l " ai / a l'i Y--

COMMAND
AGGREGATE PRODUCTIVITY INDEX

n n TPMAPTi E P.l. ailLai / E Lai

a=l =l

MAJOR COMMAND
AGGREGATE PRODUCTIVITY INDEX

API E P.I. a L a/ I L i. TI
a. 1 -.- al a2 a

Where: a = individual subcost center
i - month
m a total number of monthly data
n • number of subordinate subcost centers

Figure 3-1 Data Sources and Flow in the Productivity Measurement Model
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LIMITAfIONS AND ASSUMPTIONS

Productivity measurements cannot be arbitrarily applied. The nature of the

data, or of the work done, may significantl/ chance the meaning of the

measurements.

Productivity in the most general sense is the relation of output- to inputs, produc-

tion to costs, or simply "what was done" to "what it took to d' it". The validity of

a productivity measure, then, depends on th~e accuracy of the measurenent of outputs

and inputs. Since the PMM assumes that RMS PRIME data acrurately and meaningfully

"neasures inputs and outputs, the user should be aware of the cases when this is not

true. Figure 3-2 presents a summery of the cases which limit or change the applica-

bility of productivity measures.

The first problem, inaccurate reporting of data, is a continuino problem in any infor-

mation system. Thie PMM is a helpful tool in limiting these inaccuracies and can be

used for data verification, Errors v,nich might not otherwise be noticed often result

in obviously questionable productivity measures. The accuracy of the data should

always be checked before accepting any productivity measure which is either extremely

high or low.

Although most subcost centers actually perform a variety of functions, the mix of out-

puts is usuially constant enough, and the differences small enouch, so that the work

units are an acceotably accurate measure of the total output. In some cases, this is

not true, and the productivity measures then have limited application. A prime exam-

ple is the public affairs or public information office which counts a telephone call

and a formal briefing equally. Where possible, significantly different outputs should

be weighted.

In other cases, even though there is only a sinqle item counted for the worK uni.,

the result may be only a very crude approximation of the work done. An example of
this is t he ground electronics maintenance subcost center whose work unit -s cubic

feet of electrooic gear maintained.

The PMM implicitly assumes that high productivity has a poritive value, However, a

higher productivity may not be desirable in some cases bec'.us:' of the nature of the
functiun of the subcost center. Subcost centers where quality of outpu. is critical

but unquantifiable iN : case in point. A course whose work un't is man mvnths of

instruction can only have a meaningful productivity measure if the quality of the in-

struction does not vary. This is not an unreilistic assumption, but it does limit

the ability of productivity measures. The essence of an increase in productivity

would not be an increase in man months of instruction per labor dol!•r, but an in-

crease in the amount of liarning per man month of instruction, and this cannot be

measured.
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Continuing high productivity in subcost centers ,!hich hav2 the mission of being pre-

pared to handle emergencies is not necessarily desirable. A medical facility with

high productivity measures may be understaffed and unprepared for an epide.,ic or

catastrcphe. Jikewise, a high productivity measure for an aircraft maintenance sec-

tion may mear that there is a queue of aircraft awaitino repair. In this case, while

the maintenance section is highly productive, the base efficiency is reduced because

they lack the manpower required to return aircraft to service promptly. High prodlic-

tivity levels may not be desirable for subcost centers whose function and activity

level is determined by policy. The personnel services such as the chaplain's office,

femily service center, and special services fall into this category. The ouality of

their work is as important, or more important, than the quantity, but since their

output is measured in number of persons served, a hiah productivity may well mean

less service to each, or simply that they are understaffed.

A. MEASUREMENT INACCURACIES

1. Inaccurate reporting of data

2. Work units which do not accurately reflect output

a. Multiple types of output which are not weighted

b. Single output which does not reflect work required

B. PROBLEMS RELATED TO NATURE OF FUNCTION

1. Quality is crucidl but unquantiflable

2. Preparedness for :ontingencies is important

3. Functions are determined by policy

Figure 3-2. Problems Which Alter cr Limit the Use of Productivity Measures
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SECTION 4

MANPOWER ALLOCATION MODEL AND PRODUCTIVITY

MEASUREMENT MODEL APPLICATIONS
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RELATIONS4IP Of MODELS TO PP13S

The Manpower Allocatloý and Productivity Measurement Models are designed

to be directly useful in the Planning Programming and Budgeting System

PPBS) of the Department of Defense which requires an exchange of informa-

tion end data related to manpower requirements and the justifica~ion of

these requirements.

The PP3S requires extensisve formal dialogue relative tc Navy manpower and involves

several activities within the DoD and Departmnent of the Navy. At any one point in

time, these activit~es may be concerned with Panpo~er 'requiromqnts for five differ-

ent fiscal years. For exaniple, work on the FY'72 budget beg&_ .. ,. February 1969 with

the receipt of tne update of the Department of Defense five-year defense p;oryram

(FYDP',. As the riialogoe continues (Figure4-l) m-)re coiistraints are definvd in terms

of the furce leývel rLQUirements, budget limitations, po. icies related to the number

and mixture of personnel available, and. finally, constraints related to detailing

specific indiiiduals to fill the defined manoower requirements. More cunstrailts

are defined as the '-me for implementing the particular budget approache3. In

general, there are at least three levels which they are applicable in the PPBS.

First, the allicationi modiel can '.e used to generate unconstrained Navy manpower

requirem~ents as a t nctiun of tr~tal planned Navy forces An example of this use

would be as an input f-.0m the Office uf the Chief of Naval Operations COpNav) 'o

the Joint Chiefý of Staff (JCS) for the Manpower Annex of the. Joint Stra:-eji c
Objectives Plan.. Volý 1, Force Tabulations.

Second, the allocation model can he ised, to gtenerate Navy mranpow:ýr requirements/

allocations 4s a function force size, ýuch allocations to be generally const7ained
by total Navy personnel end strength ir payroll dollars. ~admples of this use would

he in OpNdv response to 050 Manpower Progracr a2morandla, JCS Joint Forc MF moranda,
Navy Program Objectives Memoranda, and to rrepare Progr3m Change Requosts, Rtcidmas,

and Five-Year Defense Program updates in the annual Planning. Programming and Budget-

i ng cyc le.

'hi rd , the a IlIocation mcde& can be used to generadte manpower all Ioca ti ons i n imple-
menta~ion of program arid budget decisions, and as specificiily (onstrdined by the

inventory of personnel available to the Navy in the short run. rhe principaý use;-s

of tlie models in this mode would be OpNav for manpower autnor'i:tions ind !uPer:ý

for personnel distribution.

Each :iflpower a Ilo'e ton model develop,.d has usEd Lhe same basic s t-utture oý pro-
cess Analysis and linear programmning to evaluate manpower reqaiirements. These Are

predictive modeis used tc deter-nine the optimum (least cost) mix of iduor
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,described in terms of service, series, grade, and NEC/NOBC) to produce a required

:hore activily output. In addition to this basic model formulation, a method for

the competitive bidding for labor resources has been developed.] This scheme, in

effect, "forces" managers to more efficiently use the types of labor which are

abundant at a particular time. Finally, when a particular mixture of labor has

been assigned to a shore activity, the effectiieness of this labor force can be

measuired by means of thi appropriate productivity measurement model.

FY'770-- J A S 0 N D J • M A M J

NAVY RECE1VES UPDATE OF SEC. ."

DEF. 5-YR DEF. PROG.(FYDP)

JSOP VOLUME I STRATEGY 72mPlani

MANPOWER INPUiS TO JSOP VOLUME * Plan for FY'72 Budget
II FROM OPNAV

JCS PUBLISHES JSOP VOLUME II 72 Plan
W/MANPOWER ANNEX

OSD(SA) PUBLISHES MANPOWER 72 Prog
PROGRAM MEMO (FORMER DGM)
FOR "COMMENT" d I

OPNAV COMMENTS ON MANPOWER **I72-Pro-
(VIA SEC. NAV.) 

72 Prog

OSD(SA) PUBLISHES MANPOWER PM 71Prog

OPNAV SUBMITS PCR(RECLAMA) ** 71 Prog

TO MANPOWER PM

OSD ISSUED PROGRAM CHANGEDECISION PCD I J'Pro I
OPNAV IMPLEMENTS PCD IN 7* -1Prog

NAVY FYDP 7

OPNAV SUBMITS NAVY CUDGET ** 771 Budoet
(MANPOWER TO OS) M_

OSD(COMPT) SUBMITS DOD INPUT I 71 udget
TO PRESIDENT'S BUDGET TO BOB

PUBLISH PtIESIDEdT'S BUDGET 71Budget

SEC. DEF. POSTURE STATEMENT I
TO CONGRESS ? • i l

CONGRESSIONAL HEARING ON '70 CONT'D FOR FY'71
DOD BUDGET
NAVf IMPLEMENTS DOD APPN ** ' '

'0 BUDGET(MPN & MANPOWER ALLOCAT:ON) ',

FOR BALANCE OF FY'70 • ] [E {

• MODEL APPLICATION UNCONSTRAINED

** P'.RTIAL CONSTRAINTS
"i ACTUAL CONSTRAINTS

lriure 4-I. PPBS Activities Relating to Manpower in FY'70

1. Manpewer Allocation Model, Final Report, Contract NOOL22-69-C-OO16, May 1969



CONTINUOUS MODEL APPLICATIONS IN THE PPBS

In the continuing process of responding to the PPBS dialogue, the models are 0

rot intended to be static tools.

A planned proqram of model applications is required in order to SeCK miore nearly op-

tima! solutions in response to the PPBý requirements over time. These models are of

complex organizations or systems in which many intangibles, such as manaoement capa-

bility, morale, environment, etc., bear directly on thp performance and capability of
the shore activity. Thus, it would be unrealistic to take a "snap shot" of a navy
shore establishment and use this data to describe the nperation at~some later time.

If the models are applied periodically over time in synchronization with the PPBS

cycles, the net effect would be two-fold. First, more realistic data can he provided

in the PPBS dialogue. Second, the establishment would be "forced" to more nearly

optimum use of manpower. The scheme by which this could be accomplished is illustra-

ted in Figure 4-2. Initidlly, actpj' I historical data is used to fo;-m the t.4o technolo-

gies. This data is derived from RMS PRIME, OPNAV reports, and related sources. Each

level of model application described above (unconstrained, partially constrained, and

const-ained) results in an optimal least-cost solution. This solution then becomes,

in effect, a requirement, or plan, in the PPBS at the appropriate level. In practice

for numerous rea:nns, the plan may not be completely achieved. This fact may be de-

termined from actial data (RMS PRIME, etc.). In subsequent applications of the model,

the previous optimum solution can he used to form one technology, and the actual per-

formance dati (RMS PRIME) can be used for the second 'echnology. The resultino opti-

mum solution would then reflect, in effect, what is derived and what can be achieved.

This successive model application is not unlike the functionine of a missile guidance

system. Based on previous data, the guidance system generates a solution (steerino

command) for impact on the target. Due to errors inherent in the system or a target

maneuver, the current solution can be in error. As updated data (scan of the guid-

ance radar, for example) is received, a new solutior with new steerino commands is

provided. This interrelationship between prediction and mr'a;ured data results in the

optimum solut'on; namely, impact of missile on tArnet.
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T I M E P E R 1 0 D

1 2 3 4 5 6 7

ACTUAL TECHNOLOGIES AI A2  A3  A4  A6

(RMS. OPNAV REPORTS

ETC.)

PL.ANNINr 'I

OPTIMAL TECHNOLOGIES I - PLANNING

(FOR PLANNING) OI(AIA2) PLANNING

0 2 (OlA3)

I 1 03(02AA)

PARTIALLY CONSIRAINED
PROGRAMMING

TECHNOLOGIES (FORPRGAMN

PROGRAMMING/ IC1 ( 1 2  PROGRAMMINGBUDGETING) PCOI1(A IA 2) I PROGRAMMN
PCO 2 (PCO 1 A3 )

I PCO 3 (PCO 2 A4 )

CONSTRAINED TECHNOLOGIES CURRENT CURRENT CURRENT
(FOR IMPLEMENTATION) i 'k

CO1(,%A,) CO0(CO A ) C03 (co A)

CONSTRAINED DERIVED cROM
OPTIM'IM TECHNOLOGY 1 AND TECHNOLOGY 2
TECHNOLOGY

Figure 4-2. Contin•jous Model Usage in PPBS
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RELATIONSHIP OF THE MANPOWER ALLOCATION MODEL AND PRODUCTIVITY MEASUREMENT MODEL

The Manpower Allocation Model is used to determine optimum manpower alloca-

tion and is used in conjunction with the Productivity Measurement Model.

A productivity measurement provides a measure of the efficiency of allocating labor

resources. A knowledge of the productivity levels and trends is essential for esti-

mating optimum manpower needs and allocations accurately. The manpower allocation

and productivity measurement models complement each other. The manpower allocation

model is predictive and the productivity measurement model is basically analytical.

The manpower allocation model tells what the outputs and labor inputs shoulo he at an

optimum level of operatio,. The productivity measurement model shows the actual ra-

tio of outputs to labor costs and manhours. The ratio nf outputs to inpuits at opti-

mality in the allocation model can be used as a standard in the producti it' mtdel.

The use of this ratio as a standard has several advantages. First. the prn•oidiitvity

model can be used to verify the predictions of the allocation model. Secnnd. the

standard Is more rcalistic than the average of past productivities, since the alloca-

tion model considers shortages and excesses in various labor categories and the re-

sulting need to trade off one type of labor for another.

An example of the possible interaction of the results of the productivity measure-

ment model to the manpower allocation model can be demonstrated by considering data

from a single cost center, IJ30, Training, at NAS Corpus Christi. For this example,

the productivity measurements for the two time periods P:e shown in Figure 4-3. The

standard used is the cumulative average over the entire fotir months period.

PRONUCT!VIY f• ua1S "
POR COST €|ewl 4

NiS CONVUS CHIMTI

* * met 40600.0:. 0a..PrisvvI ** '

SFigure 4-3. Sample Comparative (High/Low) Productivity Measurements
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The effect which a difference in productivity can have on maRpower allocation can be

seen hy cmn p;ring the manpower rei,,iIe Q nts whcn high productivity is used (Figure 4-4)

and when the period of low productivity is used (Figure 4-5).

OPTIMUM COST CENTER MANPOWER ALLOCATIONS

COST CENTER: R TRAINING

SYSTEM ANNUAL FPOR: 1080 OPTIMUM WOfK UNITS

ACTIVITY: 00216 CORPUS CHRISTI 6J30 405

MAPWR RUIEMENS SMAY

MILITARY CIVILIAN

OFFICER ENLISTED TOTAL GRADED UNGRADED TOAL GRAND-TOTAl.
14 61 75 20 0 20 95

S**~****BILLET IDENTIFICATION****** ****LAROR SKILL CATEGORY*- 'e*MONTHLY MAN-HOURS AND MA;IPJWER****
SUJCOST NEC/ HOURS LEAVE AND GROSS HIANPOWER
CENITER *****'POSITION TITLE*

t
** NOn SERVICE SERIES GRADE REQUIRED NON-AVAILABLE HOURS CIV MIt

6J30 TRAINING OFFICER 3290 0 1310 S 84 84 168 0 1
6J30 ACADEMIC INST OFFICER 3290 0 1310 4 84 84 168 0 1
6J30 DR CELEST NAN INSTR 3262 0 1320 3 1178 166 1344 0 8
6J30 DR CELEST NAV BR OFF 3236 0 1370 4 84 84 168 0 1
6J30 ASW INSTR 3236 0 1370 3 252 84 336 0 2
6030 TRUG AIDS OFFICER 5785 0 6400 3 84 84 168 0 1
6J30 HUDRAULICS 9501 E ADR 6 168 168 336 0 2
6J30 TRAINING SUPERVISOR 9501 E AE 8 84 84 168 0 1
6J30 MATERIAL E AK 6 84 84 168 0 1
(330 MNT INSTRUCTOR E AT 6 168 168 336 C 2
6,j3 GRAPHICS E OM 3 84 84 168 0 1
6J30 GEN DUTY E FA 2 168 168 336 0 2
6130 GEN DUTY E G 3 614 58 672 0 4
6J30 GEN DUTY E G 2 310 26 336 0 2
6J30 GEN OUTY E G 1 0 0 0 0 0
6J30 MAINT & TRNG E SK 6 84 84 168 0 1
6J30 MAINT E TO 8 155 13 168 0 1
6330 INSTR E TD 6 1136 208 1344 0 8
6330 MAINT E TO 5 2015 169 2184 0 13
6J30 MAINT & TRNG E TO 4 2170 162 23S2 0 14
6J30 INSTR E TO 3 1085 91 1176 0 7
6J30 PROJECT TRANSITION E Y1 8 t4 84 168 0 1
6J30 GEN DUTY E YN 4 84 84 168 0 1
6J30 CLERK STENO GS 312 4 14 84 168 1 0
6J30 SECRETARY STENOGRAPHER GS 31R 5 E4 84 168 1 0
6010 CLERK-TYPIST GS 322 3 Id8 168 336 2 0
6J30 PROJ TRANS COUNSELOR GS 1701 9 84 P4 168 1
6JJO SUPER TRAINS SPEC GS 1712 13 129 39 168 1 0
6J30 TRNG SPEC INSTRU FLT GS 1712 12 14' 27 168 1 0
6730 SUPERVISOR TRNG INST GS ?712 11 11 27 168 1 0
6J30 TRNG INSTR INSTRU FLT GS 1712 9 1692 324 2016 12 C

Figure 4-4. Sample High Productivity Measurements
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OPTIMUM COST CENTER MANPOWEk ALLOCATIONS

COST CENTER: R TRAINING

SYSTEM ANNUAL FPON: 108(0 OPTIMUM WORK UNITS
ACTIVITY: 00216 CORPUS CHRISTI 6J30 405

MILITARY CIVILIAN

OFFICER ENLISTED TOTAL GRADED UNGRADED TOTAL GRAPD-TOTAL
* 19 64 103 27 0 77 130 :

-********BILLET IDENTIFICATION*"****** ****LABOR SKILL CATEGORY**** *****MONTHLY MAN-HOURS AND MANPOWER***

SUBCOST NEC/ HOURS LEAVE AND GROSS MANPOWER
CENTEP * '"** POSITION TITLE***** NOBC SERVICE SERIES GRAPF REQUIRED NON-AVAILABLE HOURS CIV MIL
SJ30 TRAINING OFFICER 3290 0 1310 168 129 39 168 0 1
6J30 ACADEMIC INST OFFICER 3290 0 1310 4 129 39 168 0 1
6J30 OR CELEST NAY INSTR 3262 1 1320 3 1820 196 2016 0 12
6J30 DR CELiST NAY BR OFF 3236 0 1370 4 129 39 168 0 1
6J30 ASW INSTR 3236 0 1370 3 388 116 504 0 3
6J30 TRUG AIDS OFFICER 5785 0 6400 3 129 39 168 0 1
6J30 HUORAULICS 9501 E ADR 6 259 77 136 0 2
6J30 TRAINING SUPERVISOR 9501 E AE 8 129 39 168 0 1
6J30 HATERIAL E AK 6 129 39 168 0 1
6330 MNT INSTRUCTOR E AT 6 259 77 336 0 2
6330 GRAPHICS E ON 3 129 39 168 C 1
6J30 GEN DUTY E FA 2 259 77 336 0 2
6330 GEN DUTY C G 3 943 165 1008 0 5
6J30 GEN DUTY E G 2 478 76 504 0 3
6J30 GEN DUTY E G 1 0 0 0 0 0
6J30 MAINT I TRNG E SK 6 129 39 168 0 1

6330 NAINT E TO 8 248 28 336 0 2
6J30 INSTI I TO 6 1750 98 1848 0 11

6330 PAINT E TO 5 3120 72 3192 0 19
6J30 PAINT & TRIG E TO 4 3340 188 3528 0 21

q330 INSTR E TO 3 1664 184 1848 0 11
643f PROJECT TRANCITION E VN q 129 39 168 0 1
6J30 GEN DUTY E YN 4 129 39 164 0 1
6330 CLERK $TENO GS 312 4 129 39 168 1

J330 SECRETARY STENOGRAPHER GS 318 5 129 39 168 1 0
6J30 CLERK-TYPIST 6 322 1 259 77 336 2 0
6330 POJ TRANS COUNSELOR AS 1701 9 129 19 168 1 0
6330 SUPER TRAINO SPEC GS 1712 13 198 138 336 2 0
6J83 TRNG SPEC INSTRU FLT GS 1712 1/ 217 119 336 2 0
GJ30 SUPERVISOR TINS INST GS '712 '- 217 119 336 2 0
6330 TRNG INSTR INSTRU FLY 6S 1712 9 2613 78 ?688 16 0

Figure 4-5. Sample Low P-odu:.;.ily edeaturoments
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SECTION 5

MODEL INPUTS
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IAlW 1l1 [till! Il1,Y 'J ILL (,AlI Ir(l Y ANIt 1.1 VI

A li �It. ist. r, q o f th e raw la or i nputs forms a basis for f he q" rera t ;I

oIF manpower i- nwnts for ea ch specified Ievel of final roduct routput .
r.6 Le . Fin,Ji products ddtl AVdilbllle for model input is also listed for corn-

%opcion with desired CNAVANTRA output rates.

Ilih followinq is a complete listinq of labor inputs for eaci. of the three naval air

'.td~ionn of CNAVANTRA NAS Corpus Christi, NAS Chase, end NAV Kinqsvil le. Cich parer,

will contain a spcific cost center with the skill levels allocated (officer, warrant

officer, enlisted and wage horad). Notice that each rank or ratinq mav contain many

different categories or desiqviations. The MAM accetps each Iaonr category as a utli-

(Iue input,.

Fioure 5-1 shows the available data for the Advanced Jet System at MAS Kinqýville ani

chase.

Figure 5-2 shows available data for Advanced Prop System at NA- Corpus ,hriti.

5-2



A COMMAND AND STAFF

Irau Ir$GI TyI

t .qf% 4- RI'f, ¶
C-AD

114.I A, c rN

'.q- 4

r,,7

B COMPTROLLER

CORPPUS r,4qTSTT

LARflR TY09

L ?Jr .c4

it C 5f,

C INDUJSTRIAL RELATIONS

c CQp t: r mR!~

r- c- 3.1 C . 12.

5-3



F DATA PROCESSING

I po

C- A n '

* 't- A ?1! 1229 3

5 ~ s 117 ,

0 ADMINISTRATION

CrlFCHOISTI

Wrn- 4~

sr. £S IM " coi DM""

e- le. rt A TA., , - , Y ' -

"I~ I
7c4:":4

,~r.. 7 1CLL *



G Loma

CCAPUS CHtSTIT

L 7 a f 1icct

n- 7

_ n14, It~ IllS1

rl:l ?C ! I rK
r S 10 7C3 2C 3C9?CC

c a ?t'?, 7ccl
S2.3~40 2Mt3 , i7j 1102, 2001,

6 570 ,1 , McOfSq- 1 2 * at 57a. ,14C0,201: 140 2-50Si ;e 9 f1 AP 00 2

witPU CIOtST

TwP

ASPU CHRISTI,

C..O TVPE ~ AHAtS, A? PR~ ~,AI, .~2 e~

OdC AVEp~ ~~,trl IP, ~3 ?~~~ '~
n. ItASA~BA04N 1349SHFI'INAD'N A(AN, 1?FN,

L a I 13 9RA PiRCA, 6A~¶'80, 660k, 9
I. 'gIW

IF 4 V.M'Alpt,

A o4is qs PC n~ ~j

4d 04HO% COO

c- 4 A ', VR . w l'AIPH- , A5-5 F CPAi ,A.l - -,I J'



LARCR TCCHNJ0LM'Y

4CD !7EDIC.AL SERVICE.S

CIOP~iJS r.1401TS

LA~f!Q TyIc

LT 1 0c 22CI>, 71 c., ?3009

E_ 5 flT?. 14 AO 7 l

~2 r'N , H4Nt N 9,

r-I- 9 OýIC,
Gi- 301, ?OOt 122t 6611

G 363 601 322,

P OF "AT- ON$

CCPPUS CHRIST?

L'jr

Wfl- 4 It11

E- 7 ETC9 , IC. A~rr
F-O VNlq, 'TIt PFNI 9 bfl , PHI , afl,
'5. SP4041: -02 V~ hCIN2 FTP?, AX?, fI',, PH79 AC?#

~-2 A&#AFIPAAt Fkf SA, ACAA,
I~ 5 6C, ICfAC. 21529

G';: 4 i~
G't ? !I?*
Wp- 12 2eCilt

NP:- e met' VI
WA 6 !7Cl49

R TRAINING

rCcpt:ts WDI4STT

I'ARr1R TpPF
Ahir P;QhrFp

F. - Tnr . Air vt r,

Awl T~I, %ni A71'9~ SO,

r1~2

5-6



SR TRARON 27

~1 'rHDTEYT

%art V~rr

,r A .P~

Wi" 13;2, :

,rr , *7'Aw9 7

09 : A VK I 1 7N1
V~ p Ar"AO~II &,týt I A, TN? Ar2 Ah MI 2A t ~ A, 4148 1 O?

em(Z' A21CC,~hAn~k m'C? 4KC, P1, pT A

!r.k. 1Doomr&Yak: AIAM,

ST TRAROMf 29

Cfl~p'uc rt~cTcTt

Akir rufl rF

'- 2 cc ýnC orC, 11C 1

A P ~ *, MM A*,.r .. al 9 . - Al'k

C - P N 1 " r ' , I N 9 f 2 A 9 7 AOI25-74



IAr rtHNri cGy

SW TRARON 31

roaPUS r.HO!STf

~ARf9R 7YVC
m R.ICF

-i ý il;2 1331q
I icc 13C.!iCo'~,¶3

S7 YNrJ ,PNC ,rf Alit. AMI.C,

t MR?, ArR2 t AT02t ATNZ, hfr2 , AF2 , A"S2, A"H2v W'42,

F-4 A P ,k ACAR, 9 N C3 v F' 9 OS39 M13 PRI 9 40

F-3 AN 9AURN9kOANhA,ATRAN,*OR~h# YKSN, SN , FN , ASANt PRANt AXANt
AZAN,

1- 2 A& ,*tnRAA, * !A 9 711

6B SECURITY

rrtAPIjS r)HRISTI

LAqnnA TyPt
hNfl tRACF

C" RIC"

0 9 .11 '0'4(- ft11M 9 AP.'41 e r

S,, 1., pl?, bq?, wp~ pN7, yk', "42vSR~,~~A-

ProN. r r -fk'vFN, A

re C ,

0 5-8



tApra TF(rHwNtLC5y

f ~o-rpptjS rI4QT(TT

L .1, r :( 11C

n 'A

sic 9% 11, F

2
V2c7,0

pP I C .- ? 2. 7 7f

r lz- -A i??: ?0. C

wn- F ' ý !C

2n 7 ' 17CC I'. rir

W%-~ 4 1'CT irc

uC-77 4 IC4,

Wk .7 
n.,) r

21-5 SUPL ('1IN'STRAT-.

wc' el 'L 5CAL'

WC-!1O ýe 'C%

W'X- 1' ý C14tý5-91



tARCI ECH4N('L(GY

STAF CNAVANTOA STfPr

~rropijý rHDSTT

1. %no Tyrr

o" Uic,: ?5cc,
rr~a 313:1 M,4

IT 112C, ?!0' 2C, 'M 402, 3702, 'ý80?,

r- p pr P~'., v~ A 00 f A 7C r
!_ 7 M~j y,4r CoCr, A rjr , SmC, Ag(C, Arý
r.- A Snj : MI'l , P. 1 * i , rpr , , '' , 'ýK1, Yr'I I ft71¶, T1

RkA7, VN'.), N , 02t Y ,

F-~ TN, m'L5't CK

F 1A"C, 1Ct

I i 5 I ".0, 344 IC P.

16', ICt .2,F0

F'2 2 q flC2,
Wt- a 21F

r, t - 2 5010



A COMMAND AND STAFF

A~reArrI 83c COMPTROLLER
4 DCT

41CrqC.4~

r- sat, C'4

r,110, 1 c r, t- f7 i41, 56C

c.r 4 U9I cc'! s2c, 590,

C -INIMSTRIAL RELATIONS
F DATA PROCESSING

la"OC IIS!

AND rRAnr-
flCI,20 LAMIOR TVPF

F~S 4 i12, 4~,1:4 4'Ulr

GS- 2 ?2?

0 ADMINISTRATION

L A A`0A 5 P

s-jr ".rsr'

C... 4 t.4¶~ yi, rg '

Wr-_ 77 -)

.-- , ONi'a *cg,
frC 7, IP 14 0

rc-1



.1 V%'c TrC' 4r~rry

G SUPPLY

L Q"* y

r~- eC'. e 'r, A~ -,

A-¶ x Lqf.7 %w C t

IA. TN £ tfIrAlt

4'A5 p

t~ ~ ~ 2q '. c~ C()1c

wcl- 4 4 C!

3 AllgILAFT MAINTENANCE

t.1P.O IYDF

FTro

L p 9 1t LC t1 O

a ve r.IU , a n .f? , s ti' r, A ss U Po '. A rtN ' sC ' , A C~ p C . A AS '4 C t

F- & A71, &-j!, AMCI, Po3 AY#
2
,pa, M, srR3t Aql hýHJ,

rc- 7
re'- 1 1 O247C£

W;m 1! *;Cog
w c ~~C-7c C. C-1

P OPERATIONS

*'U r~o I i

I T1111 i?

'-.- 1 si ?

wfl- 7,1



LAcgre TcrHNC4LrGY

4CD IqFDICAL SERVICES.! A TRAININC

CHASFCWAS

IAner7 Typr L Ir'o ?YPC

C WS ~~: 7

r1,HPI~.~Tj AI

I~~ nlOAN.atHN

got-~ I lo

CI4ASF

tISORt TVPF
D6I0 GRAVE!

SNS 105.0 1355,s

5- 4 SN 5, A
F- 7 ow. W 1)JAf, AcC . A ~ -' APC, MAKI4 &IC M
F- 6 .m J% 4 01: AT1j to A , 441: A1844:I AW IOI

&qFP AU2 PRF

AK- 5 40 )29AJ944 M P~ A44t411S3AE2 1
E,. it: ~ AT2 A' *3 44H3. PR3 t At3q

F- i : AE ,AfJJPA PUAN, AXAN, ANEMA.sAMAGAEAPN

I~C 
ASI Cyp

,S*4Q GRAt"-
LC! , IT ,W

c-E7 7Q y. Aj, & , AC. A, or mpArPt ~ F
C- 'N2 ,pI~ Pt41 - pr; 400 &¶n, 1 , D:,3 , t £l * A cl1 Ad..j, 04-1,

AMM kbl 5~IV ? , T!

t WON:4 'PN~'E pF , '. JA h A0A~'0o ,)a k , Ar N, tovýAp,ILH4AN, A %rAN , ;oi bo~o
AKAN, A?ANv, At,

7 AA A#1A k~i .,-%Cjf&,
C. AD , 4A ,

5-13



so TRARON 25

CHA~c

I fq.p l?1g, ,

Wi ic. i

0`1 9tI Arr @ At 4 AVHC AMFC , PPr. , A OC , AM AC ,A&9Sr., anjc,

6 AXI , AMl , &~10 1 P~HI, APF!, PRl , ATI , Ar 49 MUIA f, nI,
4~ P" 2 vNL9A ASH2, AMS?, APH29 APF2# ATN2t A02 ,ACF2, AF?

14-1 AWJ2 P?2,: PN2
/. AK3 A , AIt A VHA : AmrF3, ATNr , ATN3, 0ATi. AQA39 AEl 9 PN?

Pr3 mmlq I LflJ3, Y&3
I AINAN, AN Z, PRANs 4EAN. AXAN AvSANtAlMHhiNAMFAN9ADJANtAJrAN, A0ANt

A'IqAN Af)FAN, APAN, ý , F S YNSN,
2 &A ,ASI&N,PAIH61,hfJAA, SA F, P
I AP

S PUBLIC WORKS

r.HASr~

IT7 Vcc,

Cjr al cot r~ ~r, r

r-. I rik&~,FanrN Frr~rokrmerN ,

r- 2 af.. ¶AC-hA

r c- 7 4c 0

A c-?1 ( £1 ( C C F , 0114, 17 0 O A ) n s oq94 1

q C 94C ? -C,5 C0 OC 701 1

W95. 7 it -Pe c
Wil- A c

wtm- -a 'r&&.

W C-1 4 '1 4 1



lARrR TECHNrL'(',y

60 Sr2URITY

CtHASC

ItABRj TYP

64 r1n

r~-ic oil.
Ce!.

G S- Ot
G S: W

tile JUPPLY STAFF

CHIASP

NOGADE

141 4
G 4 11 22,

5-15



'A COMMAND AND STAFF F DATA PROCESSING

I !Afrq Tyr -r 1.eR yr-
r 0'r ta -r- *roar

'~*Q Ilir, VrC .- c- IAU. 121

1 &'~*,,'t, ~t~, r-

14 N

*Wjk.GSVTLL0 9TNnrtV!LLc

LA~nOTY~cLiRCo l'be
LA'4NI) LtGO 4rnFijrn ncrQE LT 31CO9

.4m- 2 wli'- 2 ICA,)?
r~-C qC4 A $4si, ARC, AMFI: p

2-6 4 AV, SV1 r(s-1, s SM?

.s- 6 ~c'c
C INDUTRIAL RELATION rC ?C'0 -1e 4 (1.O1,

* I!KGPVTtLL r~- ?71

LA~O wao P 7
LA'OP TY07'~ w'..- 6 "C07,951c r ,

a wWS-4C "c 'S,1 2l X- 4 46CK',
OS- Cl, XA 'C,

D ADMINISTRATIOIN

x! NrCSV! LLc

L.e~ i7 f

I T r't 2 3 6

Wor :'' ýxc, err, r' wr, u.7r, N(r .q
e- A. Oki' n-, cri, qizw ".VI, eml

t" C

F 5-16



LARCR T~c'qNfLCvv

J AIRCRAFT MAINTENANCE

Oct N S VT LLI?

ekoI, roftrjc

ro 114 C, '7CC9

q AFCu, VC , AP
.7 Arr, ,jrl, j h' ar, LKC V hl'A nC
L. 'dlI 1 ATI , A 40 : SKII , .1 t, A "I H , API, Al I. An1 Ir

a 4.1'7, Ali, A lo.? Au5S DP, A QP# Wi 4TN?, P"RI, ASE 2, AS142t AM4F2,
V-7 Anvl~'

4 An 11, !It' 6 r2, 8W52, *14m3, AOp~t £111, A%43, AS04
! A7AN,AnJANq AN, AK AN ASkNeAT'4AN9A9MAN ASFAN:14SHANI AOAN,

AAqA!XJf, WPRFAAJ"HAA, PPAs,
(is- 4 3229 105. 2C',C9

IR 1 k17¶,

WA- 2 A o~

4 CD P~A

It? I NISVI LL

UsCR IYPF
NOGACE

LCOR 2101.
LT 21C, 21CC, 22C!,

r - H%2

mmN, fiK.

4

Ip

Oct NCSV'I. LLF

I SRmP TYP'r
aNO r~abfn

E I p., A'L* PC2~ 9 LI-,
L .e -o:c, 114

- r (r: S, c T
c- 7 At:, 4P'4C F TC, F1 ATC, ACjr ,

I'l '. Ana, 7 '4 PHiI, 1"'01 , Ac'~, %&'l ii, 7

i2.1 ik 'I c '.K1 c HM, A'bAN,17N AN, tI 14%I,

Wo- A C 4

II"- 7

S-17



R TRAINING

1 C

-- C

f1 C

015 T N. Vt1

S -C !IVi i..

AA~f #.D~r'c
VC j r %r r vAFr c mr "ý K l

i '-l Y9 D f, SrAcr .. 2 An.12 , A94 A' 1bAr, £av', Ale
i j vu I it % , AT c c r~ I .C,~I ,A~. A~! M1

An *. AK'. A, ,. 0!i t C
A 'I 1A SC~' A, IT , V111 r k , iA. AF

I C I YI4hJ ,P I,

Y: iA ,iyM rE wc , t Ar . .~ i ,a P- , P ý

y__

.*.-T I2s

Avs,



LA~rR TZHN"r'9'v

SM TRARON 23

K? ~VqVI LL!

L YM, i r , o

c- I r' > A TN2 V7 A(' ,AF?, AMSI, LAt7, AM-2, Pft2 , AC? A12 , R'42
YN? ,N , ACJ7,

'~Ami3, ATN3, 6r3 . 4CF3 t AF3 # APH3t AmF3, PR3 , AKI , AMf , All
A7F:', YNI , ýFfV39 ACJ',

C IMHNMSNAJKrJQIAP ,AN N Q4,wkNAAN AN , LOAN,
ACA'4, PRPM AIIKIN, hAN:A.iDAK't YKIPN, UNSN: ;NSP~, SN,

2 FMAA,*n ANAD J~AtSAAA!
9tAA,A*F 4, AFA A PQAA, LA , JA t FA

5B SE.CURITY

LASOR' TYPr
ANDl IrQýF

OT T IC

prC, rF, RIH,'cI

C~~
*ý '-- cr r

(I. - r .'11 '1

cit.

5-19



* LARCR TU4FMN`LCrY

S PUBLIC WORKS

KiNXrcvltI I

L A rCR Tyro
a.jn r-Q~rL

7 LCt5% rh(, Sr(. , ENC,
A1,11 c ~. eli Ll~ -c7,r

2 OcN-I, rn&41 ,
0-2 CcC., F'W(t-, ra,

0 1c, PIC,

W~1O ~6C!,~CO ,PC?~5O0
G

Q !4) 5C .A06

WokC, '$&C072100 SUPPLY STAFFiO005

4.7 pct
-A CC,

I', ,1

w - 5!' s
w 1142 6

W :V AeO1941CO2



SYSTEM (GRADUATIONS) MONiHLY ANNUAL
ELEMENT AVERAGE AVERAGE

. _ Janr,9 Feb 69 Mar 69 Apr 69

K
VT21 15 12 24 14 16.2 199

G

S
V

L VT22 12 11 24 15 15.5 190
L

Ei

M
0

D VT23 14 9 15 17 13.7 169
E

H VT24 3 16 14 6 9.7 119
S
E VT25 5 13 11 13 10.5 129

M

D VT26 10 8 9 10.5 129
E
L

Systems Annual FPOR j
Figure 5-1. Final Products For Advanced Jet

Systems At NAS Kingsvflle/NAS Chase

SYSTEM (GRADUATIONS) MONTHLY ANNUAL
ELEMENT ,_AVERAGE AVERAGE

Jan 69 Feb 69 Mar 69 Apr 69-

VT27 12 26 35 37 27.5 347

VT23 12 16 35 34 24.3 298

VT29 40 57 63 55 53.8 660

VT31 14 21 29 40 26.0 319

Systems Annual FPOR 1624

Figure 5-2. Final Products For Advanced Prop
Systems At NAS Corpus Christi
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6. Process Analysis

PRODUCT DISTRIBUTION RULES

Users of the Manpower Allocation Model for CNAVANTRA must be aware of the

intermediate product distribution rules for each air station. Accordingly,

the distribution rules are listed by subcost center for the three air

stations.

The following pages contain intermediate product distribution rules, listed by sub-

cost center, by the appropriate cost center for NAS Corpus Christi, Chase and
Kingsville. The following abbreviations are used:

0 = Officers

E = Enlisted Men
C = Civilians

S = Students
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a

DISTRIBUTION RULES iOR IV. ;MEDIATE PRODUCTS AT NAS CORPUS CHRISTI

(SHEET 1 OF 7)

RMS SUBCOST CENTER WORK U14ITS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

S(;OMMPND AND STAFF

IAI0 Command/Staff Average number of All cost centers by % 0,
pe rsonnelI on base E,C

1A30 Putlic Affairs Number of actions All cost centers by % 0,
completed E,C

1A40 Legal Number of legal All cost centers and
cases trarons by % O,E,C

9931 Chaplain's Office Number of military All cost centers and
personnel scrved trarons by % O,E,S

B COMPTROLLER

1CIO Administration Number of personnel Consumed internally
in IC

1C20 Internal Rcview Number of procedural Cost Center A
studie• and audits
completed

IC40 Accounting (lumber of documents All cost centers by % 0,
processed E,C

IC50 Payroll (lumber of civilians All cost centers by % C
on payroll

IC70 Disbursing Number of transactions All cost centers by % 0,
E

C INDUSTRIAL RELATIONS

ID10 Admiristrtion Number of civilians All cost centers by % C
on base

ID20 Employment Nlumber of personnel All cost centers by I C
actions

ID30 Waof-C 1 ~ss FCN Number of classifi- All cost centers by 7 C
cations or reviews
completed

ID40 Employee Relatiors t~umber of civilian All cost centers by t C
-mployeec

1050 Employee Service 04mber of civilian All cost centers by ' C
employees

1D60 Traini'; Nunber of students All cost centers by C
enrolled

6
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT 1AS CORPUS CHRISTI

(SHEET 2 OF 7)

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTI,)N

D ADMINISTRATION

WElO Administration Number of military All cost centers by % 0,
personnel E

IE20 Officer Personnel Number of officer All cost centers by % 0,
Records records S; trarons by % S

1E30 Enlisted Personnel Number cf enlisted All cost centers by % F
personnel records

9934 CPO/SNCO Club Number of eligible All cost centers and
personnel trarons by % E

9941 Commissary Store Volume of sales All cost centers by % 0,
E,S

6A30 Tolls, Long Distance Number oi off-station All cost centers by % 0,
calls E,C

IE40 Training Nu,-ber of students All cost centers by % 0,
enrolled E

9921 Barracks Number of residents All cost centers by % E

9922 BOQ's Number of residents All cost centers and
trarons by % 0,S

9932 Commissior~d Office,'s Number of officer All cost centers and
Mess population trarons by % 0,S

9937 Special Services Number o' military All cost centers and
population served trarons by % O,E

F DATA PROCESSING

IHIO Administration !Iumbr of personnei Consumed internally
in 1H

IH30 ADP Operations Number of equipment All cost centers by % 0,
operating hours E,C

1H40 Keypunch Operations Number of cards Consumed internally

IH50 AGP Clerical Number of document; Consumed internally
Operations processed

G SUPPLY

2110 Receipt Measurement ton Consumed internally

2121 Packing Unit pack; Consumed internally
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS CORPUS CHRISTI

(SHEET 3 OF 7)

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

2122 Bulk Issue Measurement tons, Consumed internally
short tons, and
line items

2123 Bin Issue Line item Consumed internally

2124 Shipping Measurement Measurement ton Consumed internally

2131 Care of Material Measurement ton Consumed internally
Storage

2132 Rewarehousing Measurement ton Consumed internally

2133 Preservation Weighted unit Consumed internally
Packaging packages

2136 Inventory Line items Consumed internally

2144 Trans-shipment Measurement ton Consumed internally

2210 Requisition Pro- Line items Consumed internally
cessi:ng

2220 CTHSTK Con CPS Line items Consumed internally

'_520 Cataloging Number of identifi- Consumed in..rnally
cations

214i Bulk Fuel Barrels Cost Center P and
trarons by % flying hours

2330 Household Goods Application All cost centers by % 0,
E

2710 Procurement Plan Procurement line All cost centers and
items processed trarons by % O.E,C.S

2720 Contract Execution Procurement actions All cost centers by % 0,
proc.essed E,C

2820 Contract Adminis- Number of contracts Cost Center A
tration requiring contract

administration action

2310 Freight Line item5 All cost centers and
trarons by % O,E,C,S

9911 Mess Hall/Galley Daily rations issued All cost centers and
trarons Iýv % 0 ,FS

9943 Retail Clothing Volume of sales All colt ctnters and
trorons by O,ES

S~6-S



DISTRIBUTION RULES FOR, INTERMEDIATE PRODUCTS AT NAS CORPUS CHRISTI

(SHEET 4 OF 7)

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

J AIRCRAFT MAINTENANCE

AAlO Administration Average number of Consumed internally
personnel in AA

AA20 Quality Control Number of inspections Consumed internally

AA30 Material Control Number of line items Consumed internally

AA40 Po-.':r Plant Eng. Work orders completed Cost Center P and
trarons by flying hours

AA50 Airframes Work orders completed Cost Center P and
trarons by flying hcurs

AA60 Avionics Work orders completed Cost Center P and
trarons by % flyina hours

AASO Aviator Eouioment Work orders completed Cost Center P and
trarons by % flying hours

AA9O Support Equipment Work orders completed Cost Center P and
trarons by % flying hours

4CD MEDICAL SERVICES

4C00 Medical Facility Number of patients All cost centers and
trarons by % O,E,S

4DO0 Dental Facility Number of visits All cost cpnters and
trarons by 7 O,E,S

P OPERATIONS

6Cl1 Administration Average number of Consumed internally
per;onnel in 6C

6C2u Aircraft Control Number of take-offs/ All trarons by ' flying
landings hours

6C50 Ground Electronics Cubic fe,.t of Plec- All cost centers and

tronic devi:en trarons by % O,E,C,S

6C60 Photo Se,'viLes Number orf pictures Consumed inte-nally

6D20 Operations Number of take-offs/ All trarons by % S
landingt

R TRAININcf

6J30 Training Operations Number of students Cost Centers J ahd P and
Academic gradua~ed trar',ns ,y ' 0
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DISTRIBUTION "udLES FOR INTERMEDIATE PRODUCTS AT NAS CORPUS CHRISTI

(S ;'E:' T .1 F 'F

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCr
CODE (OUTPUT) DISTRIBUT'I.

SR TRARON 27

SRIO Command/Executive Average number of Consumed internally
Offices personnel in SR

SR20 Administration Number of personnel Consumed internally
supported

SR30 Training Students graduated Final product

SR40 A/C Maintenance Nun, uer of A-3 states Cost Center J
Organic A/C assigned

Ss TRARON 28

SSIO Command/Executive Average number of Consumed internally
Offices personnel in SS

3s20 Administration Number of personnel Consumed internally
supported

SS30 Training Students graduated Final product

SS40 A/C Maintenance Number of A-3 status Cost Center J
Organic A/C assigned

ST TRARON 29

ST1O Command/Executive Average liumber of Consumed internally
Offices personnel In ST

ST20 Administration Number of personnel Consumed internally

supported

S30 Training Students graduated Final produ'ct

ST40 A/C Maintenance Number of A-3 status Cost Center J
Organic A/C assigned

SW TRARON 31

SW1O Command/Executive Average number of Consumed internally
Offices personnel in SV,

SW20 Administration Number of personnel Consumed internally
suppcrted

SW30 Training Students giaduated Final product

SW40 A/C Maintenance Number of A-3 status Cost Center J
Organlh A/C assigred
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCrS AT NAS CORPUS CHRISTI

(SHEET 6 OF 7)

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

6B SECURITY

6BIO Administration Throughput

6B20 Police/Guard (Civilian) Throuohput

6B30 M4ilitary Guard Throuohput

6B60 Fire, A/C Rescue Throuahput

6B80 Brig Throughput

S PUBLIC WORKS

7100 Buildings Throughput

7540 Communications Lines Thrnuohrut

7600 Utility Plants Throur-hput

7830 Emergency Service Work R/P Throunhput

8200 Steam and Hot Water Throuohput

9110 Administration (P.W.) Thro'iqhnut

9120 Engineering (P.W.) Throughput

9130 Ac,ý;inistrition of Throuohput
Family Hoisinq

9200 Other P.W. Shop Operations Throuahput

9400 Does not appear in manual Throuohput

9500 Mission Operations Throuchput

21 SUPPLY STAFF

2100 Supply Staff Throughput

STAF CNAVANTRA STAFF

IA1" Command/Staff rhrouchput

9•3" Chaplain's uffice Tnrouinhput

IA4* Legal Throuahput

IA3* Public Affairs Throughput

6-8



DISTHIBUTION RULL: FO ,r{'PFTTE PflOPIICTS AT NAS CORPUS CHRISTI

":•T ;7 OF 7)

RMS SUBCOST CENTEP I.-IF!ý!' :!NITS JNTFPtr•.TTF PrODUCT
CODE .!Y n.iT) TP. P!!T'1N

1Bl* Maniemert Er:q. (Operatiors) Throughput

IC* C omp .'rol 1t -,rThroughput

6CO* Air Operations Throughput

IEO* Military Porsonnel Throughput

200* Storpge and WareIousig Ops. Throuhput

6JO* Trairninu (General) Throuahput

910* Pub-'•. Works Administration Throughput

The asterisk in the fourth column of the RMS Code differentiates personnel

assigned t,) thle STAFF cost center and those assigned to a Naval Air Station

cost center with an identical RNS Code.
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DISTRIBUTION RULES Ffi; IýTFRMErIATF PRODUCTS AT NAS CHASE

(SHEET 1 OF b)

RMS SUBCOST CENTER WORK UNIT INTtRMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

A COMMAND AND STAFF

IA1O Command/Staff Averaqe number of All cost centers by 1 0,
personnel on base FC

IA40 Legal Number of legal All cost centers and
cases trarons by ' O,E,S

9931 Chaplain's Office Number of military All cost centers and
personnel served trarons by t O.E,S

B COMPTROLLER

MClO Administration Number of personnel Consumed internally
in cost center 1C

IC20 Internal Review Number of procedural Cost Center A
studies and audits
completed

IC40 Accounting Number of documents All cost ce,•ters by ' 0,
processed E,C

IC50 Payroll Number of civilians All cost cer.m,2rs by '. C
on payroll

C INDUSTRIAL RELATIONS

lDIO Administration Number of civilians All cost centers by % C
on base

1D20 Emploiment Number of personnel All cost centers by C
actions

ID40 Employee Relations NLmher of civilian All cost centers by K C
employ1ees

1D60 Traininq Number of students All cost centers by ¶ C
enrolled

0 ADMINISTRATIIN

lElO Administration Number of military All cost centers by n,
personnel E

IE30 Enlisted Personnel Number of enlisted All cost centers by F
personnel records

lJlO Printing and Repro Number of machines All cost cente5s and
(Inrtis. Fundinq Act) used trarons by t O,EC.,S
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS CHASE

(SHEET 2 OF 5)

RMS SUBCOST CENTER WORK UNIT JNTERM:DIATE PRODUCT
COOF 'OUTPUT) D:STRIBUTION

6A10 Atministration Avrraqe number of A!I cost centers by % 0,
personnel in 6A E,C

9922 BOQ's Number of residents All cost centers ard
trarons by % n,S

9937 Special Services Number of wilitary Al; cost centers and
population served trarons by % 0,E

F DATA PROCESSING

IHI1 Administration Number of oersonnel Consumed internally
in 1H

1H40 Keypunch Operations Number of cards All cost centers by % 0,
E,C

G SUPPLY

2110 Peceipt Measurement ton Consumed internally

2124 Shipping 4ieasurement ton Consumed internally

2136 Inventory Line items Consumed internally

2141 Bulk Fuel Barrels Cost Center P and trarons
by % flying hours

2210 Requisition Pro- Line items Consumed internally
ces sing

2220 CTHSTK Con SPS Line items Consumed Internally

2710 Procurement Plan Procurement line All cost centers and
items processed trarons by % O,EC,S

9911 Mess Hall/Galley Daily rations issued All cost centers and

trarons by % OE,S

9943 Retail Clothing Volume of sales All cost centers and
trarons by % O.E,S

J AloIkRAFT MAINTENANCE

AAIO Administration Average number of Consumed internally
personnel in AA

AA20 Quality Control Number of inspections Consumed internally

F -1
S



DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS CHASE
(SHEET 3 OF 5)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISIRIBUTION

AA3O Materia) Control Number of line items internally Consumed in
AA

AA40 Power Plant Ena. Work orders completed Cost Center P Arid traron;
by % flyibg hours

AA50 Airframes Work orders completed Cost Center P and trarons
by flying hours

AA60 Avionics Work orders completed Cost Center P and trarons
by % flying hours

AA80 Aviator Equipment Work orders completed Cost Center P and trarons
by % flying hours

AA90 Surport Equipment Work orders completed Cost Center P and trarons
by % flyinq hours

4CD MEDICAL SERVICES

4C00 Medical Facility Number of patients All cost centers and
trarons hv tlE,S

4DO0 Dental Facility Number of visits All cost centers and
trarons by 'O,E,S

P OPERATIONS

6C10 Administratinn Average number of Internally consumed in
personnel in 6C 6C

6C20 Aircraft Control Number of take-offs/ All trarons by %
landings flying hours

6C30 Aircraft Terminal Lbs. of cargo and All trarons by
weight of passengers flying hours.

6C50 Ground Electronics Cubit feet of elec- All cost centers and
Maintenance tronic devices trarons by %O,E,S,C

6C60 Photo Services Number of pictures Internally consumed
in 6C

6C70 Ordnance Number of trained Internally consumed
and qualifed per- in 6C
sonnel

6F30 Aircraft Maintenance Number of work orders Internally consumed
Organic completed in 6F

R TRAINING

6J10 Training Operations Students graduated Cost Centers J and P and
General .trarons by ý 0,[.S
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT HAS CHASE

(SHEET 4 OF 5)

R!'S SUBCOST CENTER LIORK ORDERS INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

6,130 Training Operations Students graduated Cost Centers J an. P and
Academic trarons by % O,E,S

S14 TRARON 24

SNHO Command and Executlwv Average number of Consumee internally In SN
Offices personnel in SN

SN20 Administration Number of personnel Consumed Internally in SN

supported

S513o' Training Students graduated Final product

SN40 A/C Maintenance, Number of aircraft Cost Center J
Organic assigned

SO TRARON 25

5010 Command and Executive Average number of Consuned internally in SO
Offices personnel in SO

S020 Adm'nis,:ratlon Number of personnel Consumed internally in SO
supported

S030 Training 'tudents graduated Final product

S040 A/C Maintenanc', Number of aircraft Cost Center J
Organic assigned

SP TRARON 26

SP1O Command and Execitive Average number of Consumed inte'nally In SP
Offices personnel

SP20 Administration Number of personnel Consumed intern'ally in SP
supported

SP30 Training Students graduated Final product

SP40 A/C Maintenance. Number of aircraft Cost Center J
Organic assigned

PUBLIC WORKS

7600 Utility Plants Thrjughput

6-13



uJISTRIGUTION RULES FCR INTERMEDIATE PRODUCTS AT NAS LHASE

(SHEET 5 of 5)

RMS SUBCOST CENTER WORK UNITS INTEP;4'DIATF PRODUCT
CODE (OUTPUT) DISTRIBUTION

7830 Throughput

9110 Administration P.W. Throughput

9120 Engineering P.W. Throughput

9130 Administration of Throuqhpult
Family Housirg

9400 Vehicle Operation T hroughput

6B SECURITY

6810 Security Administration Throughnut

2100 SUPPLY STAFF

2100 Supply Staff Throughput
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DISTRIOTI-ION RULES FOR INTERMEDIATE PRODUCTS AT NAS KINGSVIVLE
(SHEET 1 OF 6)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

A COMMAND AND STAFF

lAlO Command/Staff Average number of All cost centers by % 0,
personnel at NAS E,C

IA30 Piblic Affairs Number of actions All cost centers by % 0,

completed E,C

IA40 Legal Number of leqal All cost centers andcases trarons by % O,E,S

9931 Chaplain's Office Number of military All cost centers and
personnel served trarons by % G,E,S

B COMPTROLLER

IC1O Administration Number of personnel Internally consumed in B
in cost center iC

IC20 Internal Review Number of procedural Cost Center A
studies and audits
completed

1C46 Accounttnq Number of documents All cost centers by % C,
processed EC

IC50 Payroll Numbr of civilians All cost centers by % 0,
on payroll E,C

C INDUSTRIAL RELATIONS

IDO Administration Nt-mber of civilians All cosL centers by % C
oi bhsse

ID20 Employnent Number of personnel All cost centers b- % C
actions

I140 Employee Relations Number of civilian All cost centers by % C
employees

ID50 Employee Service Number of civilian All cost centers by % C
emnloyets

1960 Traininq Number of students All cost centers by % C
enrolled

D ADMINISTRATION

1 ElO Administration Number of iilitarv All cost centers be % 0,
personnel E
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS Al NAS KINGSVILLE
(FHFET 2 OF 6)

RMS SUBCOST CENTER WORK UNIT INTERMEDIArE PRODUCT
CODE (OUTPUT) DISTRIBUTION

IE20 0 Personnel Records Number of offitbr All cost centers by % 0,
records S; trarons by % S

IE30 Enlisted Personnel Number of enlisted All cost centers by % E
personnel records

IE40 Traininq Number of students All cost centers by % 0,
enrolled E

IJlO Printing and Repro Number of machines All cost centers and
(Indus. Funding Act) used trarons by % O,EC,S

6AIO Administration Average number of All cost centers by % 0,

personnel in 6A E,C

6A40 Telegraph Number of messaqes All cost centers hy % 0,

E, C

9921 Barracks Number of residents All cost centers by % E

9922 BOQ's Number of residents All cnt centers and
trarons by %' 0,S

9937 Special Je'vices Number of military All cost centers and
population served trarons by % 0,E

F DATA PROCESSING

IH40 Keypunch Operations Number of cards All cost centers by % 0,
[,C

G SUPL__Y

2110 Receipt Measurement ton Internally consumed in q

2121 Packing Unit packs internally consumed in G

21?3 Bin Issue Line item Internally consumed in G

2124 Shipping Measurement ton Internally consumed in G

ý136 Inventory Line items Internally consumed in G

2141 Bulk Fuel Barrels To Cost Center P and
trarons by % flying hour!

2142 Customer Service Line items issued All cost centers and
Stoy. trarons by % 0,ECS

2210 Requisition Processinq Line items Internally consumed in GIL 2220 CTHSTK Con CPS Line items Internally consumed in G
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS KINISVILLE

(SHEET 3 OF 6)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCi
CODE (OUTPUT) DISTRIBUTION

2310 Freight Line items All cost centers and
traron! by % n,E,C,S

2520 Cataloginq Number of identi- Internally consumed in G
fications

2710 Procurement Plan Procurement line All cost centers and
items processed trarons by % O,E,C.S

2720 Contract Execution Procurement actions All cost centers and
processed trarons by % O,E,C

2900 Supply Administration Nvmber of actions Internally consumed in G
comleted

9911 Mess Hall/Galley Daily rations issued All cost centers by % 0,
E ,S

9943 Retail Clothing Volume of sales All cost centers by % 0,
E~s

J AIRCRAFT MAINTENANCE

AAlO Administration Number of personnel Internally consumed in J

AA20 Quality Control Number of inspec- Internally consumed in J
tions

AA30 Material Control Number of line items Internally Consumed in J

AA40 Power Plant (i,,gines) Work orders completed Cost Center P and
trarons by % flylna hours

AA50 Airframes Work orders completed Cost Center P and
trarons by % flyina hours

AASO Avionics Work orders cnmpleted Cost Center P and
trarons by-I flying hours

AA30 Aviator Equipment Work orders comoleted Cost Center P ano
trarons by % flylnq hours

AA9O Support Equipment Work orders completed Cost Center P and
trdrons by % flyinq hours

4CU MEDICAL SERVICES

4COO Medical Facility Number of patients All cost centers and
trarons by % O,ES

4DO0 Dental Facility Number of visits All cost centers and
trarons by % O.ES
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DISTRIBUTION RULES FOR I1TERMEDIATE PRODUCTS AT NAS KINGSVILLE

(SHEET 4 OF 6)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

P OPERATIONS

6C00 Administration Average number of Iiiternally consumed in P
personnel in 6C

6C20 Aircraft Control Number of take-offs! All trarons by % flyinq
landirqs housz

6C50 Ground Electronics Cubic feet of elec- All cost centers and

Maintenance tronic devices trarons by % O,E,C,S

6C60 Phot,) Services Number of pictures Internally consumed in P

6F1O Operations Total number of air- All trarons by Z flyinq
craft flyina hours house

6F20 Flight Time Number of flinht hours internally consumed in P

6F30 A/C Maintenance Number of work orders Internallv consumed in P
Organic completed

R TRAINIE:G

6J30 Training Operations Students graduated Cost Centers J and P,
Academic and trarons by I O,E,S

SK TRARON 21

(Kl0 Command and Executive Averaqe ,umber of Internally consumed in SK
Offices personnel in SK

SK20 Administration Number of personrel Internally consured in SK
supported

SK30 Training Stude1its gradiated Final product

SK40 A/C Maintenance Number of aircraft Cost Center J
Organi c assigned

JL TRARON 22

SLIC Command end Executive Average number -f Internally consumed in SL
Offices personnel In SL

SL20 Administrat;on Number of personnel InternAlly consumed in SL
surported

SL30 Training Students graduated Final Product
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS KINGSVILLE

(SHEET 5 OF 6)

RMS SIJBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
(OUTPUT) DISTRIBUTION

SL40 A/C Maintenance Number of aircraft Cost Center J

SM TRARON 23

SMIO Command and Executive Average number of Internally consumed in SM
Offices personnel in SM

SM20 Administration Number of personnel Internally consumed in S
supported

SM30 Training Students graduated Final product

SM40 A/C Maintenance Number of dircraft Cost Center J
Organic assigned

6B SECURITY

6BIO Security Administration Average number of Throughput (not in
personnel in 6B process analysis)

S PUBLIC WORKS

7100 Buildings Throughput (not in
process analysis)

7410 Improved Grounds Throughput (not in
process analysis)

7600 Utility Plants Throuqhput (not in
process analysis)

7830 Emergency Service Throughput (not in
Work R/P process analysis)

7920 Maintenance Control Throughput (not in
Division process analysis)

3200 Steam and Hot Water Throughput (not in
process analysis)

8400 Potable Water Throughput (not in
process analysis

9110 Administration P.W. Throughput (not in
process analysis

9120 Engineering P.W. Throughput (not in
process analysis

9130 Administration of Throughput (not in
Family Housing process analysis

6
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS KINGSVILLE

(SHEET 6 OF 6)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION

9200 Shop Operations P.W. Throughput (not in
process analysis)

9400 Vehicle Operations Throughput (not in
process analysis)

9500 Mission Operation Throughput (not in
process analysis

2100 SUPPLY STAFF

2100 Supply Staff Throughput (nut in
process analysis)
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